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When 40 SECON 


mean a MILE 


Human lives and costly properties are 
at stake. Train crews and others engaged 
in the movement of trains must know 
their business. And—they DO! Equip- 
ment must be sound—and it IS! That’s 
why rail travel is the safest—by a huge 
margin. 

The selection of air conditioning 
equipment involves no such tremendous 
responsibility. Human lives are not at 
stake. But car-mile operating cost is. 
Now is that a vital problem to railway 
executives, particularly in times like 
these? We leave the answer to you. 

The P CaM C Air Conditioning sys- 


tem is not the result of overnight reflec- 
tion. No real achievement ever is. It is 
the product of years of thorough engi- 
neering research—applied to a_back- 
ground of more than 75 years of railroad- 
ing experience. Built for railroading 
conditions—by men who know them. 


No other system is as economical to 
operate; none as simple mechanically. 
Your further consideration of these and 
other operating advantages is invited 
on a basis of our ability to show why 
PC2MC installations deliver the best 
financial return of any air conditioning 
equipment. 








Other systems of equivalent ca- 
pacity absorb 30% to 67% more 
locomotive power than PC a MC. 


P Ca MC system has fewer mov- 
ing parts, which assures depend- 
able simplicity. 








| PC:sMC OPERATING ADVANTAGES 


Other systems are 50% to 110% 
heavier in weight than PC 2 MC. 


PCaMC installation is backed by 

7 years of engineering research— 
plus 5 million car miles of actual 
operating experience. 














PULLMAN CAR & MANUFACTURING CORPORATION 


General Offices: Chicago, Illinois 


Pacific Coast Sales Office: 
RUSS BUILDING 


San Francisco, Cal. 


Washington Sales Office: 


MUNSEY BUILDING 
Washington, D. C. 


Birmingham Sales Office: 
WEBB CRAWFORD BUILDING 


Birmingham, Ala. 
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A Great Railway 


The Pennsylvania electrification, which now links 
the cities of Philadelphia and New York, is a care- 
fully planned engineering project which has been car- 
ried on through a period of depression without sacri- 
fice of the features which insure its, ultimate success. 
A detailed study of the kinds of traffic which flow 
over this line indicates that future demands will re- 
quire increase of capacity which electrification provides. 

Years ago, the Pennsylvania engineers foresaw the 
possibilities of the single-phase alternating-current sys- 
tem and they have adapted important engineering de- 
velopments in both the electrical and railroad industries 
to meet the requirements of a railroad electrification 
which would combine the features of powerful high- 
speed motive-power units to meet present and future 
service requirements, dependable electric power supply, 
and simplification which insures against failure, allows 
maximum interchangeability of equipment and reduces 
maintenance to a minimum. Not all of the required 
equipment was available and to provide for such needs 
the railroad accomplished an unprecedented step by 
inducing the manufacturers to combine their best engi- 
neering talent to produce those things that were needed 
to fulfill the plan. An article in the text pages tells 
how the electrification was accomplished and a special 
section in the advertising pages affords specific in- 
formation concerning some of the products and services 
used. 

The first section of line included in the present Penn- 
sylvania a.c. electrification program to use electric 
motive power was that from Manhattan Transfer, near 
Newark, N. J., through the two single-track tunnels 
under the Hudson river to the Pennsylvania station in 
New York City and through the four single-track 
tunnels under the East river to Sunnyside yard. This 
was done in 1910 to provide entry to the New York 
City terminal which was completed at that time. A 
direct-current system was installed, but provision was 
made for changing this to alternating current at some 
later date, and this was done in connection with the 
present project. Electrification of suburban service in 
the Philadelphia area was inaugurated in 1915 and ex- 





Electrification Project 


tended gradually until 1932 when it was made to in- 
clude all suburban service in that area; multiple-uni 
cars operating from an 11,000-volt alternating-current 
contact system are used. 

In 1928 announcement was made of the decision to 
electrify the line from New York to Washington, D. C. 
Work has been proceeding since that time and electric 
passenger service between New York and Philadelphia 
was inaugurated on January 16, 1933. Trains are also 
moved by electric locomotives as far south as Wilming- 
ton, Del., and westward to Paoli, Pa. Electric opera- 
tion will be gradually extended to include freight as 
well as passenger trains and when completed, its ad- 
vantages will be fully realized as duplicate services can 
then be discontinued and locomotive transfer points 
within the electrified zone dispensed with. 

Exclusive of tunnel and terminal requirements, the 
greatest advantage offered by electrification has always 
been its ability to increase the amount of traffic which 
could be hauled over a given section of line. For this 
reason it is particularly suitable to the Pennsylvania’s 
New York division and the heavy track structure makes 
it possible to take full advantage of electric operation. 
An axle loading of 75,000 pounds allowed the applica- 
tion of greater horsepower than was hitherto available 
and to realize the potentialities of this condition the 
railroad induced the manufacturers to combine forces 
and produce driving motors capable of applying 1,250 
horsepower continuously to each axle. Considerably 
greater horsepower is developed during acceleration and 
speeds of 90 miles an hour are well within the capabili- 
ties of the passenger locomotives. 

Many other engineering developments have been 
brought about through this electrification which will 
undoubtedly be used to advantage elsewhere. It is still 
too early to determine what the installation will ac 
complish in reduced cost of power or in reduction of 
maintenance or increased capacity of track, but fast 
suburban services are established in the vicinity of both 
cities, clean smooth-operating through trains are per- 
forming satisfactorily and in all probability schedules 
will be shortened. 
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Report of the National 
Transportation Committee 


The opinions of the members of the National Trans- 
portation Committee, a summary of whose report was 
published in the Railway Age of February 18, are 
entitled to much weight. None of them is a trans- 
portation expert; but the transportation problem is, in 
important respects, one for statesmen who will survey 
it as a whole, rather than for experts who, because 
of their predilection for this or that agency of trans- 
portation, may let the trees obscure the forest. There 
is not much that is new in the report, but there could 
not be much new in a report dealing sanely with a prob- 
lem which has been discussed from every possible angle. 


Regional Railroad Systems 


Perhaps the most outstanding feature of the report 
is its recommendation for the consolidation of the rail- 
roads into regional systems “looking eventually to a 
single national system with * * * elimination of all 
excess and obsolete lines and equipment.” The com- 
mittee evidently was profoundly impressed by evidence 
indicating that there is excessive competition between 
the railroads which causes unnecessary operating ex- 
penses, and that they should be reorganized to reduce 
competition among themselves and to enable them 
better to meet the competition of other carriers. 

No brief discussion can deal adequately with a 
recommendation of such magnitude. It contravenes 
the letter and spirit of the Transportation act, which 
contemplate the maintenance of competition between a 
limited number of large systems in each territory. This 
paper often has criticized excessive competition be- 
tween the railways, but we believe the economies that 
could be effected by regional consolidations which 
would not deprive many communities of needed rail- 
road service are greatly exaggerated. Furthermore, 
there never has been so much experience as during 
the recent period which raised a question as to the ad- 
vantages of “big business.” During the present de- 
pression, especially, there has’ been unprecedented 
criticism of lack of leadership in both government and 
business. Has nature ceased to produce capable men, or 
is it not more probable that men in high places have 
seemed to lack the qualities of leadership only because 
the development of gigantic concerns under a single 
management has presented to them more difficult prob- 
lems than ever confronted their predecessors ? 


“Cheaper Alternative Transport Methods” 


With the recommendation that “unprofitable rail- 
road service should be replaced by cheaper alternative 
transport methods” there can be no disagreement. This 
is in line with other recommendations of the committee, 
that the railroads should be allowed and encouraged 
to own and operate carriers by water and highway on 
the same terms as o’her companies and persons. The 
question immediately arises, however, as to what are 
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“cheaper alternative transport methods.’’ There has 
been, as yet, no satisfactory determination of the actual 
cost of commercial highway transport. The public 
provides a highway for the truck, and the cost of 
providing that highway includes interest upon the in- 
vestment, maintenance and taxes—in other words, 
every form of cost that would be involved if truck 
operators had to provide their own highway. “Auto- 
motive transportation,” says the committee, “* * * 
should bear its fair burden of tax, but only on a basis 
of compensation for public expenditure on its behalf, 
plus its share of the general tax load.” * * * “The 
automobile itself, its fuel, lubricants and operations are 
all heavily taxed. Does the total of these assessments 
bear its share of the general tax load and also sufficiently 
reimburse the public expenditure on the roads it uses?” 
What does all this mean? The private automobile and 
the farmer’s light truck make an ordinary public use 
of the highway. A commercial truck makes a private 
use of it for private profit. What, then, has the total 
amount paid by all users of the highways to do with the 
amount that is or should be paid by those who operate 
commercial vehicles? We will never know the distances 
over which highway transport actually is cheaper than 
rail transport until there has been a determination of 
the economic principle on which rentals for private 
commercial use of public highways should be based, 
and the establishment of rentals on that basis. 

Another vital factor in the determination of the 
comparative cheapness of alternative transport methods 
is what wages and working conditions are and what 
they ought to be. It is well known that railway employ- 
ees enjoy much higher wages and better working con- 
ditions than the employees of competing transportation 
agencies. The committee made no effort to say what the 
wages and working conditions of employees of any 
class of carriers should be, but manifestly it believed 
that some effort should be made to reduce the great 
inequality between them. 


“The Test of Self-Support” 


Regarding one important point there can be no 
question. The committee believed that all classes ot 
competing carriers should pay out of their own earn- 
ings all the costs incurred in rendering their services. 
This is perhaps best illustrated by what it said regard- 
ing waterways: “We think that the test of self-support 
should be applied to every existing or proposed inland 
waterway. * * * Any project which fails to answer 
that test should be abandoned without hesitation as an 
unwarranted waste of public money.” Having arrived 
at the conclusion that transportation by the federal 
barge line “is in part financed by government,” and 
that proper accounting “would reveal operating losses 
which are charged to the taxpayer,” the committee 
added: “We think that actual government operation of 
the facilities of transportation wholly or partly at 
public expense is unjust to the vast majority of people 
and unwarranted by any argument that has come to our 
attention.” Such statements show that the committee 
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believes that every form of subsidy should be withdrawn 
from carriers both by highway and waterway. 

It is impossible briefly to summarize the committee’s 
views on regulation. It said: “Regulatory jurisdiction 
should be extended to the whole national transportation 
system, but applied only to the extent necessary for 
public protection.” There will be no dissent from the 
principle that regulation should be applied only to the 
extent necessary for public protection; but just what is 
the minimum amount required? Regulation, said the 
committee, “should concentrate on protecting the public 
against discrimination, extortion and other abuses of 
monopoly and on insuring the most efficient service at 
the lowest competitive cost.” The original objective of 
railway regulation was the prevention of unfair dis- 
criminations consisting principally of the giving in 
various forms of more favorable rates to some shippers 
and communities than to others. The unfairness and 
demoralizing effects of some forms of discrimination 
were so plain that there was no difficulty in applying 
the law to them and stamping them out. 

There was one form of discrimination the fairness 
or unfairness of which was, however, difficult to de- 
termine, and this was the making of lower rates for a 
longer than a shorter haul in order to meet competition 
for the longer haul which did not exist for the shorter 
haul. Proceeding upon the assumption that it is an 
unfair discrimination for the railways to make lower 
rates to meet water competition than they make to 
communities and territories where there is not such 
competition, Congress and the Interstate Commerce 
Commission, by their revision and interpretation of the 
long-and-short haul law, have deprived the railways of 
a vast amount of traffic, especially between the Atlan- 
tic and Pacific seaboards. Truck operation has now 
raised the question as to whether it is unfair discrimi- 
nation to reduce rates to meet competition for short 
hauls without reducing them for longer hauls. The 
committee recommended that Congress pass legislation 
clarifying its policy regarding long-and-short haul 
rates. We think the committee might well have made 
more clear its own position. 

The discriminations practiced by water and motor 
carriers are rapidly becoming as demoralizing an in- 
fluence in commerce as were the same kinds of dis- 
criminations when practiced by the railways. We have 
found nothing in the committee’s report which says in 
so many words that the same law regarding discrimina- 
tions should be applied to every class of carriers; and 
yet it is plain that this must be done to establish fair 
competition and prevent commercial demoralization. 


Self-Help by the Railways 

The committee urges upon railway managements 
more general adoption of self-help, and expresses the 
Opinion that the extent to which regulation has reduced 
the freedom of railway initiative has been exaggerated. 
At the same time, it implies a lack of vision and initia- 
tive by the Interstate Commerce Commission, says 
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regulation should not attempt to “run the business” of 
transportation, and advocates some reduction of rail- 
way regulation, and especially abandonment of the 
principle of basing rates on valuation. The self-help 
by the railways suggested would include reduction of 
competition between themselves and downward read- 


justment of funded debt and fixed charges. 


The doctrine of more self-help is a sound one to 
emphasize at the present time to all business men, 
farmers and working men. Never in history, however, 
has government in this country, federal, state and local, 
with its manifold interferences in business and excessive 
taxation, made it so difficult effectively to practice 
self-help, and in no other industry has it been made 
so difficult as in the railroad industry. Until the rail- 
ways recently began getting loans from the Reconstruc- 
tion Finance Corporation they were the only large 
industry that received no help from government, and 
they were handicapped by almost every form of govern- 
ment interference with themselves and government aid 
to their competitors. Allowing for this fact, railway 
management during the last decade of both prosperity 
and adversity, measured by every standard of results, 
can bear comparison with the management of any other 
industry, large or small, in the United States. The 
Railway Age discussed railway indebtedness and fixed 
charges in an editorial in its issue of January 21. That 
the fixed charges of most companies are too high for 
such economic storms as the present is beyond question 
—but whoever anticipated such a storm as this, and, 
in discussing how the railways have been managed, 
should not the committee have given some consideration 
to the fact that the ratio of debt to investment declined 
from 58 per cent in 1910 to 45% per cent in 1930? 

The National Transportation Committee’s report is 
a needed survey of the entire transportation problem. 
It is, in the main, constructive and helpful. It should 
help to crystallize public opinion regarding one of the 
nation’s greatest economic problems. But it suggests no 
definite and easy ways to solve the problem; and, as a 
matter of fact, there are no easy ways. The principal 
requisite to a solution is a revival of general business, 
and this can be accomplished only by a cessation of 
the cowardly paltering of politicians with such ques- 
tions as government expenditures and inter-govern- 
mental debts, and the practice by every class and 
individual of that self-help the committee recommends 
to railway managements. Self-help by railway manage- 
ments will include effecting every reasonable economy 
in labor costs as well as in the costs of railway compe- 
tition, which the committee so emphasized, and also 
continuance of united and energetic action to secure 
equality of opportunity in competition with all other 
carriers. If the fight already made for fair treatment 
of the railways had not been made no report dealing 
as this one does with regulation and competition in 
transportation would ever have been written; and prog- 
ress in future toward a solution of the railroad problem 
will be accomplished only by those who will plan, work 
and fight for it. 
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southward to Wilmington, Del., and westward to Paoli, 
Pa. It includes also a major portion of the Long Island 
suburban lines; and, over the New York Connecting 
Railroad, provides a connection with the New York, 
New Haven & Hartford to New Haven, Conn. Includ- 
ing the Long Island lines, a total of 1,450 miles of Penn- 
Washington sylvania track is now under electric operation. Pas- 
senger trains on the New York-Philadelphia-Wilming- 
ton-Paoli lines are now operated electrically. 

The electrification program now authorized also in- 





— . 





y cludes the line from Wilmington, south to Washington, 
ff D. C. The New York-Washington line is 230 miles 
f// in length; consists of stretches of two, four and six 

Y) os tracks ; and serves New York, N. Y., Philadelphia, Pa., 
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other large and important cities and towns lying between 
them. It is anticipated that over this piece of railroad 
there will be a daily electrified train movement in normal 
times of 60 freight trains and 830 passenger trains, in- 
cluded in which will be 492 multiple-unit trains. This 
movement represents a freight trailing gross ton-mileage 
of 10,030,000,000, a passenger car-mileage of 133,575,- 
000, and an electric locomotive mileage of 17,787,000. 
In addition to this movement, there will be a daily move- 
ment of 130 interdivisional freight trains over some 
portions of the electrified zone, which movement will be 
electrified as the electrification is extended westward. 

A number of non-electrified lines and sidings connect 
with the electrified territory. The yard freight switch- 
ing and pick-up movement required to serve these lines 
and sidings will not at the present time be electrified. 


Engineering Developments 


Great courage and long and careful planning have 
been required to develop a co-ordinated plan and new 
types of equipment capable of meeting the unusual de- 
mands imposed by the service requirements of this busy 
section of railroad. Years ago the Pennsylvania engi- 
neers came to the conclusion that the greatest possibilities 
for an electrification of this kind lay in the single- 
phase alternating-current system. At that time there 
were no motors capable of meeting the requirements of 
today, but the Pennsylvania management induced the 
large electrical manufacturers to combine their best 
engineering talent, with the result that a locomotive 





Electric Train Leaving Pennsylvania Station in New York Cit 


motor was produced which develops 625 hp. continuously 
at the driver rims, over a wide range of speed. At the 
higher speeds the power is sustained to a degree which 
has heretofore been impossible in any previous type of 
traction motor. Similar motors, much more powerful 
than older types, have also been designed for multiple- 
unit cars, with the result that one two-motor power 
truck now provides performance characteristics to a two- 
car unit which are identical with those of the older equip- 
ments, in which one two-motor power truck is used on 
each car. 

Numerous other major improvements have been intro- 
duced as the result of the co-operation of the engineers 
of the electrical companies and the Pennsylvania officers. 

Means have been provided for producing all of the 
necessary power on one phase, instead of two or three, 
and under normal operating conditions there will be no 
phase breaks in the contact system—no places where the 
locomotive must shut off power while it coasts from 















Westbound Train Crossing the Four-Track Stone Bridge at Trenton, N. }. 
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power from one source to power from another. This 
means that satisfactory methods have been developed 
for holding single-phase generators, which are separated 
by great distances, in step or synchronism with each 
other. 

The electric power from the generators is stepped-up 
to 132,000 volts by transformers and is transmitted along 
the railroad right-of-way at this voltage to substations 
placed from 7 to 10 miles apart, where it is stepped-down 
to 11,000 volts for the contact system. Four parallel 
transmission lines insure continuity of power supply, 
and the development cf high-speed circuit breakers and 
relay control has made it possible practically to eliminate 
all expensive 132,000-volt oil switches. In case of a fault 
on the trolley system, the relays will select and the high- 
speed breakers will disconnect the particular part of the 
circuit that is in trouble from the rest of the system in 
one cycle (a twenty-fifth of a second) and before burn- 
ing or other trouble caused by the short circuit can cause 
appreciable damage. The locomotives and multiple-unit 
cars also depend upon the same breakers for protection. 

A simple form of catenary structure has been evolved 
which is adaptable to various conditions of track and 
degrees of curvature. A new type of insulator was pro- 
duced to meet the clearance requirements of the Hudson 
and East river tunnels, and the tunnel conditions also 
resulted in the development of concentric cables for the 
transmission of 11,000-volt, single-phase power. 

A bold method for effecting inductive co-ordination 
between power and communication circuits has been put 
into practice, in which a parallel to the ground or return 
circuit of the offending line is actually run in the same 
ducts with the communication circuits. 

High-voltage lightning arrestors have been practically 
eliminated and a method of lightning protection has been 
developed which serves to dissipate lightning discharges 
harmlessly. These and many other engineering achieve- 
ments have come out of the Pennsylvania electrification. 


Type of Service Rendered 


In the a.c. electrified territory, because of the total 
density of traffic requiring its fairly definite arrangement, 
as well as because of the nature of the freight handled, a 
large portion of which consists of articles or merchandise 
upon which the delivery time is guaranteed, the freight 
traffic is almost entirely moved by timed or scheduled 
trains. There are very few extra freight trains. The 
number and the time of the scheduled freight trains is 
arranged from season to season, spring and summer, fall 
and winter, in such a way as will best serve the traffic 
it is anticipated will be offered during that season. The 
different classes of traffic offered are studied and the 
freight schedules are arranged, so far as possible, to 
meet the varying requirements of these different freight 
classifications. 

It is apparent that in the electric operation of this 
arranged traffic, in which the slack times of passenger 
traffic are filled by freight traffic, the load factors will be 
better and more nearly uniform, than could be expected 
with a more haphazard movement. 


Facilities Required 


When the electrification to Washington is completed 
it will require approximately .816,000,000 kw. hr. per 
year (1,094,000,000 hp. hr. per year) to operate the total 
Pennsylvania a.c. traction territory. This represents an 
average load of 125,000 hp., the peaks, of course, being 
considerably in excess of this value. It will include 1,519 
miles of track, 41 step-down substations ranging in 
capacity from 9,000 kva. to 27,000 kva., and seven supply 
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stations ultimately ranging in size up to 320,000 kva., to 
supply electric current to the transmission circuits. The 
total substation capacity of the New York-Washington 
section will be 1,196,500 kva. 

The requirements also include from 111 to 118 new 
electric passenger locomotives, 71 to 88 new electric 
freight locomotives, 14 to 65 new switcher locomotives 
and 86 to 114 new multiple-unit passenger cars. Thirty- 


six existing locomotives will be altered for use in this 


service. 

By the first of April there will be 72 passenger loco- 
motives, hauling trains in the territory between New 
York and Philadelphia, and to Wilmington and Paoli. 
There are now 345 multiple-unit cars in use and 40 
newly-equipped cars about ready for service. 


History and Development 


In 1910, the Pennsylvania Railroad electrified its line 
from Sunnyside Yard, Long Island, through the New 
York Terminal at Thirty-third street in New York City, 
to Manhattan Transfer, near Newark, N. J. Trains from 
the Pennsylvania station connect at Manhattan Transfer 
with Hudson & Manhattan Railroad trains from down- 
town New York. The terminal electrification required 
the building of two single-track tunnels under the Hudson 
river and also made connections through the four East 
river single-track tunnels with the Sunnyside yards on 
Long Island. The electrification was necessitated by the 
terminal and tunnel requirements. Locomotives receiving 
675-volt power from a third rail were used to haul trains 
to Manhattan Transfer, where the electric locomotives 
were uncoupled and steam locomotives attached to the 
train. The change from low-voltage, direct current to 
high-voltage, alternating current was anticipated at the 
time the tunnels were built and clearances were provided 
for that purpose. 

Suburban transportation by means of multiple-unit 
cars was initiated between Philadelphia and Paoli in 1915, 
to provide for increasing suburban traffic and the needs 
of a congested terminal. This was extended to Chestnut 
Hill in 1918, to White Marsh in 1924, to West Chester 
and Wilmington in 1928, and to Trenton and Norristown 
in 1930, which includes all the suburban services in the 
Philadelphia area. 

The present electrification program, including both 
passenger and freight service, between New York and 
Washington, D. C., and westward was authorized in 
1928. It will connect the previously existing electrified 
sections and will provide improved and smokeless pas- 
senger transportation between these metropolitan districts. 
It is expected that the costs of operation and maintenance 
for both passenger and freight service will be reduced 
more than enough to justify the installation cost. The 
equipment used has the capacity to haul heavier trains, 
to make possible faster schedules and greatly to increase 
track capacity, although no change in schedules has as 
yet been made. 

Electric locomotives now haul trains through Man- 
hattan Transfer without changing locomotives. At 
present trains are still brought in from West Phiadelphia 
over the Schuylkill river into the old Broad Street 
Terminal and out again through West Philadelphia. 
When. the changes now being made-in-station facilities 
are completed, through trains will pass through West 
Philadelphia and a shuttle service. will carry passengers 
between the new passenger station in West Philadelnhia 
and the new underground Broad Street Terminal. Two 
tracks through the new West Philadelphia passenger sta- 
tion will be put in service on March 12, and use of the 
o'd West Philadelphia station will be discontinued. 
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S a distinct part of, or in conjunction with, the 
A electrification of the Pennsylvania, there have 

been a number of changes in passenger station 
facilities which assume considerable proportions. Among 
the most important of these are a new electrified 
suburban terminal in the heart of Philadelphia, almost 
directly adjacent to the old Broad Street station; a new 
through and suburban station at Thirtieth street, in 
West Philadelphia ; and new station facilities, under way, 
at Newark, N. J., which, eventually, will do away with 
passenger interchange at Manhattan Transfer, located 
between Newark and New York City. The most im- 
portant of these are the new station facilities in the 
Philadelphia area which include the suburban passenger 
station in the heart of Philadelphia and the new through 


New Passenger Station Facilities 


an information desk, a barber shop, telephone and tele- 
graph offices, rest and toilet rooms, and numerous stores 
and concessions. The track level, on the other hand, is 
used exclusively for platforms and tracks. At present, 
this level has four island platforms, each 1,134 ft. long 
and 24 ft. wide, and 7 stub station tracks. Final plans 
call for five additional tracks and two additional plat- 
forms, which, however, cannot be built until space is 
made available by the wrecking of certain old existing 
facilities. 


Suburban Station at West Philadelphia 


The suburban station in West Philadelphia, known as 
the Thirtieth Street station, is located practically due 
west of the Broad Street suburban station, and, 
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Sketch of the Present and Proposed Track and Building Layout in the Philadelphia Area 


passenger station in West Philadelphia; these to be in 
keeping with the importance of the city, and of the rail- 
road to the city. 


Electrified Terminal in Center of City 


The new Broad Street suburban passenger terminal, 
which accommodates all of the Pennsylvania’s suburban 
service into and out of Philadelphia, involving the move- 
ment of more than 300 trains and the handling of 
50,000 or more commuters daily, is located immediately 
north and west of the Pennsylvania’s present Broad 
Street station, directly beneath a new 22-story office 
building, 397 ft. long by 108 ft. wide, built by the rail- 
toad. The station proper, which is completely under- 
ground, with direct connection with the office building, 
the city streets, the city subway system and the old Broad 
Street station, embodies in its construction and layout 
the most up-to-date features for this type of rail 
terminal. The station facilities are confined entirely to 
a mezzanine floor, 15 ft. below the street level, and to a 
track level, the platforms of which are about 14 ft. be- 
low the mezzanine floor. In area, each of these two 


levels of station facilities is much larger than that of the 
office building above. 

The mezzanine floor of the terminal is in the form of 
a general concourse, with waiting rooms, ticket offices, 
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eventually, will become an integral part of the new 
through passenger station which is being constructed by 
the road immediately adjacent, to the south. Essentially, 
the suburban unit was opened to accommodate passengers 
who desire to use the electrified suburban trains passing 
through West Philadelphia, but later, when the new 
through passenger station is completed, it will serve not 
only that purpose, but also as the suburban unit of the 
new through passenger station. As previously stated, 
two through tracks and one platform through the new 
passenger station area, and a small section of the pas- 
senger station itself will be placed in service on March 12. 
At that time, the station facilities at West Philadel- 
phia will become a transfer point for passengers from 
through trains desiring to go into the center of the city, 
and, likewise, for passengers from the center of the city, 
who desire to make connection with through trains which 
do not come into the old Broad Street station. Elevators, 
escalators, stairs and easy ramps are being provided be- 
tween the through station level and the high suburban 
station level to afford greatest convenience to passengers. 
The suburban station unit itself consists essentially of 
three intermediate platforms, about 1,100 ft. long, and 
six station tracks. The platforms, which are covered by 
an attractive glazed cement tile shed, with an umbrella- 
shaped top directly over each platform, each have four 
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Looking Through the 
Track and Platform 
Level of the Broad 
Street Suburban 
Terminal 


sets of stairs, an elevator and an escalator, which lead 
down to wide mezzanine passageway at the end of the 
station and to the street. Eventually, the passageway 
will have direct connection with the through station fa- 
cilities, but, at present only the more westerly passage- 
way is in service and this leads to a temporary ticket 
office and waiting room under the suburban tracks and 
platforms, west of the station building line. 


Track Changes 


The Broad Street suburban terminal and the Thirtieth 
Street station are joined by four tracks, which, for the 
most part, are located in an open cut, walled on both 
sides. At the dividing line between Philadelphia and 
West Philadelphia—the Schuylkill river—the tracks are 
carried across the river on an attractive four-track rein- 
forced concrete, sandstone-faced arch bridge, this bridge 
having been constructed as a part of the general improve- 
ment project. 

From the Thirtieth Street station, two of the platform 
tracks swing to the south to a connection with the 
through main line and branch lines to the south, while 
the other four tracks swing to the north and have con- 
nection with the main line and branch lines to the east 
and west. The tracks of the new through station will 
pass beneath and at right angles to the suburban station 
tracks, and will be so connected with the present main 


RAILWAY 





February 25, 1933 





line that all movement through the station to the north, 
south and west will be continuous. 

A detailed description of the new suburban facilities 
at Philadelphia appeared in the Railway Age for Novem- 
ber 15, 1930, and a description of the four-track, rein- 
forced concrete arch bridge over the Schuylkill river, 
together with the interesting methods employed in its 
construction, were described in the Railway Age for 
December 7, 1929. 


Newark Passenger Station 


The only further major passenger station changes to 
be brought about by the electrification are those to be 
made at Newark, N. J., where a new passenger station 
is being built. Since through electric operation makes 
unnecessary the interchange of power at Manhattan 
Transfer, and since the new station facilities under way 
at Newark will provide for the interchange of passengers 
between Pennsylvania trains and those of the Hudson. & 
Manhattan Railroad, Manhattan Transfer, at least in so 
far as Pennsylvania service is concerned, will eventually 
pass into history. 

Other changes in connection with passenger service 
have been of relatively little importance, involving only 
minor track changes at Wilmington, Del., and Paoli, Pa., 
to permit the quick interchange of steam and electric 
power. 


Looking Through the 
Track and Platform 
Level of the Thirtieth 
Street Station 
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Class P5a Heavy-Duty Passenger Locomotive 





Locomotives Develop 1,250 
Horse-Power Per Axle 


Motors placed between axles provide maximum tractive 
forces permitted by weight on drivers 


electrification are supplied by four types of motive 

power as follows: The class P5 locomotive for heavy 
duty passenger service, having a 2-C-2 or 4-6-4 wheel 
arrangement ; the class Ol locomotive for light duty pas- 
senger service with a 2-B-2 or 4-4-4 wheel arrangement ; 
the class L6 locomotive for freight service having a 
1-D-1 or 2-8-2 wheel arrangement, and the class B-1 
switching locomotive with an O-C-O or O-6-O wheel 
arrangement. 

The axles of the P5 and O1 locomotives are driven 
by twin motors, through quills. Each motor is rated at 
625 hp. continuous at the driver rim, thus providing 
1250 hp. per axle. The performance characteristic of 
the two types of passenger locomotives are the same so 
that they may be operated separately or in any desired 
combination; thus with an O1 locomotive, 2,500 hp. 
is available with two pairs of drivers; with the P5 loco- 
motive, 3,750 hp. is available with three pairs of drivers ; 
with two O1 locomotives, 5,000 hp. is available with four 
pairs of drivers; with an Ol and a P5 locomotive the 
five drivers provide 6,250 hp., and with two P5 loco- 
motives, 7,500 hp. is available. 

The axles of the L6 freight locomotive are each 
driven by one motor which is electrically similar to one- 
half of the twin motors used for passenger locomotives. 
A nose suspension of the motors and flexible gears are 
used in place of the quill drive. 

The class Bl switcher was developed some years ago, 
has been built in quantities for Pennsylvania service and 
is giving satisfactory performance in operation on alter- 
nating current on the Long Island and the Pennsylvania 
and with modified control when operating on direct cur- 
rent on the Pennsylvania. Similar locomotives with 
slight modifications will be used on alternating current 
for extensions to switching service. 


| “electrification requirements of the Pennsylvania 


Influence of Motor Design 
The passenger and freight locomotives now in service 
and under construction were made possible by new types 
of motor, the design of which was worked out jointly 


by the electrical manufacturing companies to meet the 
demands of the Pennsylvania’ Railroad. 

Locomotives of the L5 type developed previously for 
Pennsylvania service were designed for use either with 
passenger or freight trains with a modification of gear 
ratios. They were also adaptable for use on either alter- 
nating or, with modified control, on direct current. Jack 
shafts and side rods were employed as a means of trans- 
ferring the motor horsepower to the driving wheels. 
The available motors did not permit placing between the 
driving wheels sufficient a.c. motor capacity to handle the 
tractive forces which the weights on drivers permitted. 
The new motors now provide between driving wheels 
sufficient motor capacity to furnish tractive effort to 
utilize the weight per pair of drivers permitted by the 
heavy track construction on the Pennsylvania main lines. 
Jack shafts and side rods are thus no longer necessary. 

With the motor limitations removed, it was decided 
after study and review of steam locomotive practice to 





A Pair of Driving Wheels with Quill and Bearings 
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Twin Motor and Quill 


design an electric passenger locomotive with a weight 
per pair of drivers of about 75,000 lb. and a total weight 
of locomotive of about 375,000 lb. These locomotives 
were designed to duplicate or better the performance 
of steam locomotives which were handling trains satis- 
actorily. 

To permit increased operating speeds, if found desir- 
able in the future, it was decided that a maximum operat- 
ing speed of 90 miles should be selected for the passenger 
motive power. The L6 freight locomotive is geared for 
54 miles an hour. 


Mechanical Construction 


The two passenger locomotives and the freight loco- 
motives are so designed that the maximum number of 
parts are interchangeable and the general designs are 
similar. The following description of the construction 
of the P5 heavy-duty passenger locomotive therefore 
applies generally to all three types of locomotives. 

The P5 locomotive with its 2-C-2 wheel arrangement 

has a rigid frame between couplers. The cab is mounted 
directly on the main frame. There is a four-wheel truck 
at each end and three pairs of driving wheels in the 
rigid wheel base. A standard A. R. A. swivel shank 
coupler, mounted in a standard draft gear, is placed at 
each end of the locomotive, and the entire coupler and 
draft gear assembly is so designed that removal and 
replacement is made from the front of the bumpers. 
The draft gears are held in place by square pins dropped 
into position from the top of the frame casting. Water 
and fuel tanks and main air reservoirs are embodied in, 
and cast with, the main frame. The engine truck frames, 
as well as the main frame, are of the integral cast steel 
type. 
7 The weight of the locomotive is distributed to the 
wheels by an equalizing system consisting of main springs 
and equalizers providing a stable system in lateral as 
well as longitudinal planes. The brake system consists 
of practically three sets of brakes, each engine truck 
having its own set and the drivers the third. Clasp brakes 
are used on the drivers. 

The wheel centers are of cast steel, having eight spokes 
provided with pads for receiving the torque of the motors 
as transmitted through the gears and quills to the driving 
wheels. The tires, which are four inches thick, are held 
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on by shrinkage and retaining rings. The outside drivers 
are flanged and the middle driver is plain. There are 
three twin armature traction motors on the locomotive, 
supported rigidly on the crossties of the main frame. 

The traction motors transmit power to the drivers 
through the quill type cup drive, the driving member 
being on one end of the quill only. In the L6 freight 
locomotive, single motors are mounted in a frame suit- 
able for axle mounting, and drive the wheels through 
conventional gear arrangements. Anti-friction roller 
bearings are used on all journals and also for motor 
armature bearings. 

The quill consists of a hollow cylindrical forging 15 
in. in diameter at the quill bearings, with the gear 
mounted on one end. The driving axle is inside the quill ; 
there is 134 in. radial clearance between the axle and 
the inside of the quill to permit freedom of movement 
between the axle and motor frame while maintaining 
accurate mesh of the gears and pinions. The quills are 
secured to the main motors by bearing caps on the main 
motor frames which, in turn, are attached to the main 
frame by means of a three-point support. All the move- 
ment between the driving wheels and the quill is taken 
up by sliding contact between the quill spring caps and 
the driver spokes. The quill arms, with their spring 
sockets are attached to the gear center and make contact 
between the driver spokes. Each armature has a pinion 
shrunk on one end of the shaft which engages the gear 
on the quill, and the power is thus transmitted from the 
motor to the drivers. 

The gearing is held in mesh to proper centers by the 
quill bearings. The upper half of the bearing fits into 
the main motor frame, and has a brass with a flanged 
end ; it is held in place by the lower brass which is keyed 
into the cap. The bearing is oil-lubricated. The cap is 
held in place by four 1% in. bolts which are secured with 
nuts and lock washers. The gearing is enclosed in a gear 
case and is lubricated with grease, suitable openings 
being provided for refilling. 


Cab and Apparatus Deck 


The cabs are built up of sheet plates and structural 
shapes. A separate deck for mounting the electrical 
equipment is so designed that it can be handled as a 
unit and placed in position on the main frame by a crane. 
Aisles on each side of the deck facilitate inspection and 
maintenance. The apparatus deck or unit carries the 
main control groups, air compressor, miscellaneous 
items, main wiring and most of the control wiring. The 
foundation for this unit is a structural framework upon 
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which the electrical equipment is assembled and wired 
up; the completed unit is then ready for mounting on 
the chassis. 

The cab unit forms a weatherproof housing for the 
locomotive crew and apparatus. It is sufficiently wider 
than the apparatus deck to permit an aisle on either side 
and enough longer to furnish space for the heating boiler 
at one end, the main transformer at the other, and an 
operating compartment at either end. The cab structure, 
in addition to forming a housing, contains the master 
controllers, an engineer’s brake valve, the lighting and its 
wiring, some of the control wiring, the bells, whistles, 
headlights, sanders and pantographs, as well as the 
louvre structure for admitting ventilating air to the motor 
and transformer blowers. It is assembled as a unit, 
wired and equipped with apparatus and mounted as a 
housing on the chassis unit after the deck unit has been 
installed. 


Electrical Equipment 


The pantograph or current collectors are mounted on 
the roof, one near each end. In operation, current is 
collected from the trolley wire by one of two panto- 
graphs and is thence conducted through the high voltage 
or primary winding of the main transformer to the rail 
or ground. The two pantographs are connected by a 
high-voltage bus and, in case of damage to either panto- 
graph, the bus can be divided at the center so that the 
damaged pantograph can be disconnected and the trans- 
former supplied by the remaining one. 

Current is taken from the low-voltage or secondary 
winding of the main transformer to the traction motors. 
There are a number of taps on the secondary of the 
transformer and the voltage to the motors can be con- 
trolled by changing the taps to which the motor leads 
are connected. This is accomplished by air-operated 
switches controlled electrically from the operating cab. 
When the locomotive is moving slowly the voltage ap- 
plied to the motors is low. The counter-electromotive 
force generated by the motors is also low and the amount 
of current is relatively high. As the locomotive speed 
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increases the amount of current flowing through the 
motor winding decreases and the voltage is again in- 
creased by the operator to provide the necessary power. 

The secondary voltages from the transformers used 
for motor operation provide voltages varying from 224 
to 960. The motors are connected in two groups of three 
in series, the 1, 2 and 3 motors being in one group and 
the 4, 5 and 6 in the other. 


Auxiliary and Control Equipment 


Only low-voltage battery current is used in the con- 
trollers in the engineman’s cab and all high-voltage 
equipment and circuits in the locomotive are enclosed. 
The equipment compartment contains the high-voltage 
apparatus which is protected on each aisle side by 
screens and covers which are kept in place whenever the 
pantographs are up. Relay and control cabinets are 
built into the equipment compartment with hinged doors. 

Motor-driven blowers for cooling the motors and the 
transformers are operated from the main transformer 
on a 384-volt tap. Single-phase motors for this purpose 
are equipped with a starting winding which is cut out 
by a relay that functions when air pressure on the blower 
discharge has risen to a pre-determined value. 

The compressor motor, the cab heaters and the blower 
motor for the oil-fired train-heating boiler are operated 
from a 224-volt motor tap. The operation of the com- 
pressor motor is controlled by the air pressure in the 
main reservoir; the electrical cab heaters are manually 
operated, and the air pressure to the boiler burner is con- 
trolled by the steam pressure through a damper in the 
air duct. Air pressure at 70 lb. per square inch for the 
operation of electro-pneumatic switches is supplied from 
an auxiliary reservoir which is fed from the main reser- 
voir through a reducing value. 

Direct current power at 32-volts for the operation of 
control circuits and emergency lighting is supplied by a 
generator operated by the same motor as the trans- 
former blower and operating in conjunction with a stor- 
age battery. When the pantograph is up the lights are 
supplied by a small transformer, the primary of which is 
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connected to a 144-volt tap on the main transformer. 
When the pantographs are down, a relay disconnects 
the lighting circuits from the lighting transformer and 
connects them to the storage battery. The relay opera- 
tion is reversed when the locomotive is again energized. 


Protective Devices 


Faults or grounds in the secondary wiring to the unit 
switches and in the transformer windings are detected 
by a relay which selects the defective circuit and opens 
thé controlling switches, or if this does not clear the 
trouble, or if the fault is in the transformer itself, closes 
a switch which grounds the pantograph, causing the ad- 
jacent substation breakers to open. After the line is 
de-energized, the relay lowers the pantograph. 

Overload of a motor circuit causes that circuit to be 
opened ; this is indicated to the engineman by the light- 
ing of a signal lamp and by the operation of an alarm 
buzzer in the cab. 

Differential voltage relays check the relative values of 
voltages across the motors on different wheels, and 
should the speed of one wheel rise as compared with 
either of the others due to wheel slippage, the relays 
will serve to disconnect the motors and prevent over- 
speeding. The engineman is also apprised of this action 
in advance by a lamp and buzzer, so that he can normally 
anticipate the operation of the slip relay by shutting 
part way off until the wheels cease slipping. 


Interchangeable Parts 


To facilitate and simplify maintenance, special atten- 
tion has been given to interchangeability of parts. Any 
unit or part, armature, motor, brush holder, transformer 
or control unit on any P5 locomotive will fit into and 
function properly in any other P5 locomotive assembly, 
regardless of the manufacture of other parts in that 
assembly. Close co-ordination between the manufacturers 
and the railroad in the development of designs, in check- 
ing and approval of drawings, and in other details, was 
necessary to a‘tain this result. 

Each complete locomotive assembly consists of threc 
units: A chassis unit, a deck unit and a cab unit. Each 
of these three units may be assembled independently of 
the others and the completed units may then be assembled 
into a complete locomotive. Parts, such as a pair of 
drivers, with the drive and motors, a truck, a transformer, 
etc., may be removed and replaced with a minimum of 
disturbance to the rest of the locomotive. 
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Electrical parts on the passenger and the freight loco- 
motives are interchangeable to a remarkable extent. The 
unit switches, reversers, air compressors and motors, pan- 
tographs, motor-driven blowers for motor ventilation and 
relay systems are identical. The preventive coils and 
transformers are identical on the Ol and the L6 loco- 
motives, but on the P5 locomotive they are larger because 
of the greater capacity required. 

Although the assembled motors on the Ol and P5 
locomotives are of the twin-armature, frame-supported 
type and those on the L6 locomotive are of the conven- 
tional single-armature, axle-supported type, the indi- 
vidual parts of the motors, including armatures and 
stators, are identical except for the frame, end housings 
and pinion end bearings. The stators may be pressed 
into or out of either type of frame. 

The mechanical parts of the Ol and P5 locomotives 
are interchangeable to a large extent; the driving wheel 
assemblies, including the bearings, are the same, truck 
assemblies are the same, and many parts of the spring and 
equalizing rigging as well as many parts of the brake 
rigging are identical. In addition, many of the parts used 
to make up the apparatus deck and cab structure are the 
same. 

Every effort was made to insure that each piece of 
apparatus is readily accessible for inspection and readily 
removable for repair, so that a locomotive may have a 
defective piece of apparatus replaced and be returned to 
service in the minimum amount of time. For this purpose 
hatches are provided in the roof of all three classes of 


Principal Weights and Dimensions on P5 Locomotives 
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locomotives. These are readily removable and are so 
arranged that any piece of apparatus inside the cab may 
be taken out through one of the hatches for repair or 
replacement. 

A complete driving wheel assembly, including the 
motors, may be dropped from the frame in the repair 
shop and replaced in a relatively short time, thus making 
all electrical parts of the locomotive readily accessible 
and renewable either from above or below. In addition 
to this, each piece of apparatus inside the cab may be 
inspected from the interior of the cab, and the commuta- 
tors and brushholders of the main motors may be in- 
spected from the inspection pit. 


Train Heating Boilers 


The oil-fired train-heating boilers are located on the 
number one end of the locomotive. They are of the verti- 
cal tubular type and have an evaporating capacity of 
4,500 Ib. of water per hour at 200 Ib. pressure. Water 
level and steam pressure are maintained automatically. 
the high-low flame method of pressure control being 
used. Adequate safeguards are provided to cut off the 
oil supply in case of low water or other emergencies. Air 
for combustion is furnished under pressure by a separate 
motor-driven fan. Control is entirely automatic after 
the boiler has been fired up. 
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Multiple-Unit Train at Narberth on the Philadelphia-Paoli Line 


New Car Equipment Permits Use of 
Trailers On Same Schedules 


N 1915 the Pennsylvania suburban service between 
Paoli, Pa., and Philadelphia, Pa., was electrified, the 
rolling stock consisting entirely of multiple unit equip- 

ment with every car a motor car. This service was 
gradually extended to include all the suburban lines in 
the Philadelphia district, a total of 345 cars being 
equipped with electric motive power for this purpose. 

One truck on each car is equipped with two motors. 
The motors are connected permanently in series at start- 
ing, and up to about 15 m.p.h. they operate as repulsion 
motors. At speeds above 15 m.p.h. they operate doubly- 
fed; current is supplied directly from the main trans- 
former and also indirectly by transformer action of the 
auxiliary field. Each motor has a continuous rating of 
205 hp., making a total of 410 hp. per car. The normal 
rate of acceleration is about one mile per hour per sec- 
ond up to 30 m.p.h., with a balancing speed of 60 m.p.h. 

Each motor drives one axle through flexible gears 
having a 24-55 ratio. The transformer is of the two- 
circuit, air-blast type, and is suspended from the center 
sill of the car close to the motor truck. 

The master controllers are of the single-handle type 
with the dead-man’s emergency trip, and automatic or 
current controlled acceleration is used. Control energy 
is obtained from a motor-generator set operating in 
parallel with a battery. The motor is of the split-phase 
induction type. Nine control wires, including the bat- 
tery plus and return wires, are required between cars 
for motor control and seven wires for the control of the 
electric braking apparatus. A single-phase series com- 
mutator motor drives the fan for ventilating the trans- 
formers and the motors. The air compressor is driven 
by another series commutating type motor, the operation 
of which is controlled automatically by main reservoir 
pressure. Two hundred of the 345 cars are now 
equipped with continuous type cab signals. One cab 
signal-equipped car is required at the head of the train 
when operating in cab signal territory. 

_ Additional cars were required for suburban service. 

Forty of these have a new type of equipment and will 


be used interchangeably with existing multiple-unit equip- 
ment in electrified territory. 


New Equipment 


Improved motors, similar to those developed for loco- 
motives and not doubly-fed, have opened up new possi- 
bilities in multiple-unit car equipment design. The new 
cars are arranged in units of two cars, a motor car and 
trailer, semi-permanently connected with a control posi- 
tion in the outer end of each car. 

Two motors, with a continuous rating of 370 hp. each, 
drive the axles on one truck of the motor car. As in 
the case of the older equipment, the motors are nose- 
suspended and drive through flexible gears. These 
370-hp. motors weigh somewhat less than the older 
205 hp. motors. The transformers for the new cars are 
not as heavy as two of the older type and the new motor 
cars will weigh approximately the same as the older cars ; 
the trailers are considerably lighter. The characteristics 
of the two types of motors are the same and the 740-hp. 
truck of the two-car units will provide the same speeds 
and rates of acceleration as the 410-hp. truck of the 
older motor cars. This permits operating the two types 
of equipment together in any desired combination. 

The new motors require considerably increased ventila- 
tion; twice as much as the doubly-fed motors. This 
made it necessary to handle the air more efficiently since 
no additional space was available. Air is taken in 
through louvres in the side sheets on each side of the 
car and is carried through ducts to the fan housing. 
From the fan, part goes into the center sill and thence 
to the motors through canvas ducts and the remainder 
goes to the transformer through a filter box, where 
cloth bags are provided to remove dirt and snow. The 
motor insulation is such that it is not necessary to filter 
their cooling air. 

About 18-hp. is required to supply ventilation and to 
drive a small generator on the same shaft. The genera- 
tor supplies auxiliary power in conjunction with a stor- 
age battery. The master controller uses battery voltage 
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while the lights and cab signals are supplied with 32- 
volts through a carbon pile regulator. This eliminates 
an extra battery and battery-charging equipment used 
on the older type of cars to supply 32-volt power for 
cab signals. 

In the older equipments, auxiliary circuits are con- 
trolled directly by switches in a cabinet in the vestibule. 
On the newer equipments, these circuits are controlled 
remotely. Power circuits employing heavy cables and 
relatively high voltages are now removed from the vesti- 
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bule cabinets and are handled by a remote-controlled 
switch group under the car. This change has permitted 
the use of a much smaller cabinet. 

The new motors will undoubtedly show a greatly in- 
creased brush and commutator life and the new equip- 
ments are simpler, lighter in weight, and lower in cost 
than the old. 

Much credit is due both the manufacturer and the 
railroad for bringing about these changes and adapting 
them to railroad service. 


Locating and Erecting Catenary 
Supporting Structures 


ITH electrification authorized, one of the first 
W problems was to look to the extensive roadway 

installations and changes necessary to such a 
system. Essentially, this work involved the location and 
erection of the catenary bridges, with the extended sur- 
veys and field checking which this entailed; the dis- 
position of existing overhead communication lines, 
either underground or in aerial cables to preclude inter- 
ference with the new overhead structures; and the 
alteration, where necessary, of track grades and aline- 
ment, and of existing overhead bridges and tunnels, to 
permit pantograph operation and to secure the most 
favorable clearances possible for the movement of high 
freight loads. 


Careful Track Surveys Necessary 


Following carefully prepared working schedules, the 
roadway work in connection with each section of the 
electrification progressed with a high degree of smooth- 
ness and co-ordination with the other phases of the 
electrification work. One of the first and most important 
steps in the roadway work was to secure accurate in- 
formation concerning the track layout within the section 
to be electrified. This was done by an engineering 
field party, which made a continuous track survey over 
the section involved, establishing 100-ft. stations on the 
rail. The detailed information secured in this survey 
was incorporated on continuous track plans, 100 ft. to 
the inch, using the I. C. C. valuation plans of the terri- 
tory in question as an outline. This resulted in a new 
set of plans, accurate in every detail according to station- 
ing adopted specifically for electrification, and with only 
that data necessary to the electrification work. Printed 
tabulations were prepared giving the elevation of the top 
of rail of the measured track, this information having 
been secured by a special set of levels run in the field 
for this purpose. 

When prepared, the track plans were turned over to 
the designing department for the preliminary location of 
the catenary bridges. The bridge spacing was established 
on the basis of balanced half spans, an arrangement in 
which there is an equal half span of catenary construc- 
tion on each side of each bridge. This not only put 
balanced loads on the poles and improved the general 
appearance of the pole layout, but also greatly simplified 
the design of the catenary construction. It was often 
necessary to relocate the poles because of existing 
structure or foundation conditions. 


The normal bridge spacing for tangent track was 
figured at 270 ft., but actual installation varied each way 
from this distance as conditions required, the span de- 
creasing with an increase in the degree of curves. Vari- 
ations in bridge spacing were made in increments of 15 
ft. in order to be able to standardize catenary hanger 
lengths as far as possible. 

Following the preliminary location of the cross bridges 
on the plans, the proposed locations were carefully 
checked in the field to determine the feasibility of in- 
stalling the foundations and poles in the locations 
selected. As might be expected, this field check resulted 
in the relocation of many bridges. Where the sites 
originally proposed could not be adopted, the field force 
recommended substitute sites and, taking these recom- 
mendations into consideration, the span lengths were 
again balanced and the new locations were checked in 
the field. This procedure was followed until the plan 
spacing coincided with the best bridge spacing possible 
in the field. 


Erection Work Carefully Scheduled 


With the bridge sites finally decided upon, cross levels 
of the right-of-way were taken at each bridge location, 
and, at the same time, an accurate chord survey was 
made of the tracks to be electrified, using the center lines 
of the bridge sites as chord points. A cross section 
drawing was then prepared for each bridge location to 
show the type of bridge to be erected, the specific type 
of foundation, and the position of all guys and guy 
anchors. 

These cross sections were then taken into the field 
where they were checked to insure that the pole installa- 
tions could be made as shown without encountering dif- 
ficulties which could not be met satisfactorily. Any 
changes found necessary by the field check were referred 
to the designing department. Corrections were then 
made, and the plans issued for foundation construction. 
At about this same time, the poles were ordered, along 
with a considerable part of the necessary pole fittings, 
so that erection could be begun without delay as soon 
as the foundations were completed. 

As the bridge foundation plans were issued, the field 
engineering party staked out the foundations and guy 
anchor locations on the ground, and then the construc- 
tion forces began excavation and actual construction 
work. If any additional changes in layout or design 
were found necessary during excavation, these were re- 
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ported promptly to the designing department so that the 
plans could be corrected accordingly. 

When the foundations and anchors had been installed, 
the cross section drawings corresponding with the final 
layout were again issued by the designing department, 
ihis time showing all necessary data for the erection of 
the steel. While this latter work progressed, the plans 
were made complete for the catenary, guys, cross caten- 
ary, trolley insulator assemblies, crossarms and trans- 
mission insulators, and were then turned over to the con- 
struction forces for erection. 


Poles and Cross Bridges 


The catenary supporting cross bridges employed in the 
electrification are essentially of two types, the cross 
catenary type and the beam type, although special con- 
struction was used at a number of points, especially 
where signals were to be supported on the bridges. II- 
lustrations of cross catenary and beam type bridges are 
shown in the section, “Transmission, Substations and 
Catenary System.” The signal bridges were usually oi 
the bent or anchor type with a box truss cross member, 
or of the beam type with a deep channel cross beam to 
afford the increased stiffness and load carrying capacity 
required. 

The cross catenary type of bridge consists essentially 
of two guyed side poles with a cross catenary between 
them, which, in turn, supports the longitudinal catenary 
and the overhead electrical trolley wiring. This type 
of bridge, both because of its relative economy of con- 
struction and the increased visibility which it affords 
enginemen, was used wherever possible. 

The beam type bridge, which consists essentially of 
poles similar to those used in the cross catenary bridges, 
with a suitable cross beam having sag braces extending 
to it from the poles, is the next most common type of 
cross bridge, and was resorted to mainly where restricted 
right-of-way made it impossible to use guys. This type 
bridge calls for somewhat larger foundations than those 
required for the cross catenary bridge. 

The cross catenary bridge is adapted for spans up to 
eight tracks in width, while the beam bridge spans have 
been confined largely to span lengths sufficient to cross 
six tracks. However, both types of bridges are suited to 
multiple-span construction, which is usually necessary 
where there are more than six or eight tracks. 

The poles of the bridge construction, which were made 
to carry the high tension transmission lines in connection 
with electrification as well as the catenary construction, 
are of several different types, but, in all but the latest 
work the steel H-section, or some modification of it, has 
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Anchor Type Signal Bridge 


been used almost exclusively. Tubular poles are used in 
the electrified sections extending from Philadelphia to 
Paoli, Wilmington and Chestnut Hill, these poles being 
made up of sections of different sizes of pipe, swedged 
together and delivered to the right-of-way as complete 
units. 

The H-section poles, which were used largely in the 
later work, are of the Carnegie and Bethlehem types. 
Simple H-sections, approximately 14 in. square and 
weighing 84 lb. per foot, were used mainly in the cross 
catenary bridges, although heavier sections, weighing 
up to 103 lb. per foot and more, were used where special 
conditions required. 

Reinforced H-sections were used largely in the beam 
type bridges to secure increased stiffness with minimum 
increase in size, these sections consisting essentially of 
the standard H-section with continuous angles riveted 
to its four flanges. Some box section poles were used, 
especially where great height or torsional stresses were 
encountered. The different poles used have a wide range 
of height, but generally it varies between 70 and 110 ft. 
A number of the poles are from 120 to 130 ft. high, 
and a few are as high as 170 it. 

All of the poles were delivered to the right-of-way 
with one shop coat of red lead. After erection they 
were all given two additional brush coats. In the earlier 
work, the field coats were of a lead base paint, with 
black as the final coat, but in the work of the last two 
years, including that between Trenton and New York, 
both of the field coats have been of aluminum paint. 


Concrete Trains Pour Roadway Concrete 


For the construction of the pole footings and guy 
anchors the Pennsylvania developed a concrete train 
equipped for 100 per cent mechanical handling and mix- 
ing of materials; during the later sections of the work, 
there were five of these trains in service. 

The concrete trains, which are still kept intact for 
future work, consist of two or three bin cars for carrying 
the concrete aggregates ; a mixer car, where the concrete 
is prepared; an old engine tank for the water supply; 
and a cement car, which carries, in bulk, the supply of 
cement. These cars are coupled together in the order 
named, with the bin cars at the rear of the train, and 
are pulled over the road as a work train. 

The bin cars are flat cars on which have been mounted 
two multiple-hopper-bottom storage bins of heavy timber 
construction, lined with sheet metal.. The bins, one of 
which is about twice the capacity of the other and used 
for the stone, are set well above the platform of the car 
and have clamshell-type gates along the bottom, there 














Pouring a Pole Footing Direct from the Mixer Car of the Concrete Train 


being nine such gates on each car, six from the stone 
bin and three from the sand bin. The gates, which are 
operated by offset hand levers on both sides of the car, 
discharge directly onto a power-operated continuous belt 
conveyor, 16 in. wide, which extends lengthwise of the 
car. At the forward end of the car the conveyor is 
inclined upward and extended slightly so that it can dis- 
charge the stone or sand directly into a receiving hopper 
at the rear end of the conveyor of the adjacent bin car, 
or, in the case of the lead bin car, into a receiving hopper 
serving a conveyor on the mixing car. 

The mixing car, which is also a flat car, is fitted wit! 
a gasoline engine-operated concrete mixer, suitable 
batching equipment, and an elevating-type belt conveyor, 
housed in, which deposits the aggregates into a two- 
compartment hopper directly above the skip of the con- 
crete mixer. The mixer, which is of 3% yd. capacity, is 
mounted at the forward end of the car, with its drum set 
at right angles to the center line of the car. In this posi- 
tion, the concrete is discharged forward of the car and 
into a two-way steel hopper, from which it can be drawn 
off on either side. 

All of the materials entering into the concrete are 
batched to secure positive control of the quality of the 
concrete, a two-compartment batcher, equipped with 
scales, being used to proportion the stone, sand and 
cement, which are subsequently discharged directly into 
the elevating skip of the mixer. The water for the mix 
is supplied from a measuring tank above the mixer, 
which, itself, is refilled from the auxiliary engine tank 
supply by a small centrifugal pump, direct-connected to 
the engine of the mixer. The cement, which is carried 
along in bulk in a standard steel box car, is picked up 
in the car by what is known as a portable cement pump 
or unloader, which, through screw action, forces the 
cement through a three-inch pipe leading directly to an 
enclosed cement bin above the mixer. 

With a crew of approximately 12 men, including a 
foreman and a mechanic, and material storage capacity 
sufficient to make from 105 to 120 cu. yd. of concrete, 
each concrete train was moved over the road, pouring 
pole foundations and guy anchors, using metal chutes 
to bridge the space between the concrete hopper of the 
mixing car and the forms. Equipped with floodlight, 
night operation was carried on as readily as day operation, 
and, fitted with steam pipes for warming the aggregates 
and water, and a heating torch discharging directly into 
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the mixer, operations were carried on as satisfactorily 
during the winter months as during the summer. 

Loading of the aggregate cars of the trains was done 
by special loading facilities at points along the line. At 
all of these points a track hopper and power-operated 
elevating equipment was placed, so that the aggregates, 
delivered in hopper-bottom cars, could be handled entirely 
mechanically. At certain points the loading was done 
directly from the elevating conveyor, while at several 
other points, large capacity elevated storage bins were 
provided, with chutes discharging directly into the bin 
cars. The latter arrangement proved by far the most 
satisfactory, loading of the three bin cars of a train being 
possible with this arrangement in from 15 to 20 minutes, 
whereas, where no storage bins were provided, loading 
of the same cars required from 3 to 4 hours. 


Various Sizes of Footing and Anchors 


Various sizes of pole footings and guy anchors were 
used in the bridge construction, but generally they are 
each of one specific type. The pole footings consist of 
a slab mat with a center pedestal, the mats of the differ- 
ent footings ranging in size from 7 ft. by 7 ft. by 2% ft. 
thick, to as large as 12 ft. by 12 ft. by 3 ft. thick. The 
pedestals were increased in size only slightly with in- 
creased size of the mat, ranging from about 3 ft. 8 in. 
square to 4 ft. square. The height of the pedestals was 
made 5 ft. or more, depending largely upon ground 
conditions. 

To permit ready erection of the poles subsequent to 
the construction of the footings, each of the footings 
was poured with a vertical center well, extending 
through the pedestal and into the base mat. The forms 
used for these wells were suitable lengths of corru- 
gated iron pipe. 

The guy anchors practically throughout the bridge 
work were of the slab type, poured in place, although, 











Setting the Top Section of One of the Highest Poles Used in the 
Electrification 
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precast conical-shaped anchors were used to some ex- 
tent in the main line territory between New Brunswick, 
N. J., and Trenton. The slab anchors were of two 
general sizes, 2 ft. by 644 fit by 1% ft., with a 1%4- or 
134-in. anchor rod, and 4 ft. by 6% ft. by 1% ft., with a 
2-in. anchor rod. These slabs, which encased two steel 
channels, hack to back, to form anchorage for the anchor 
rod, were placed horizontal and usually about 10 ft. 
below the surface of the ground. The guy rod, to a 
point above the ground line, was housed in a steel tube 
filled with cement grout to prevent its becoming corroded 
through contact with the ground. 

The precast conical-shaped anchors used in a part of 
the work were 30 in. in diameter, and were buried in 
holes dug by a tractor-mounted auger. About 20 per 
cent of the anchors installed between Trenton and New 
Brunswick were of this type, they being used only where 
the contour and consistency of the ground were par- 
ticularly suited for the operation of the auger equip- 
ment. 


Special Cranes Set Poles 


Erection of the poles was done as effectively and ex- 
peditiously as the pouring of the pole footings, by 
specially designed steam cranes, with extension booms, 
which were moved over the road in work trains. 

The outstanding feature of the cranes used was the 
fact that the revolving platform, containing the hoisting 
drums and control cab, was free of the boiler, which 
was located in a stationary position behind it. This 
feature of design made it possible to decrease the length 
of the revolving platform to the point where under no 
circumstances did its rear end extend outside the normal 
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side clearances of the crane car mounting. Thus, the 
cranes presented no hazard to trains on the adjacent 
track, and were, therefore, operated continuously with- 
out regard to train movements on that track. 

The cranes had 50-ft. booms and 30-ft. boom exten- 
sions. Without out-riggers, the 50-ft. boom had a safe 
lifting capacity of 12 tons at 15-ft. radius, while the 
extended boom had a safe lifting capacity of 8 tons at 
20-ft. radius. Twenty feet was the minimum radius at 
which the extended booms could be used. 

In setting up the poles, which had been distributed 
along the right-of-way prior to the arrival of the erect- 
ing crew, the crane picked up a pole and, while holding 
it in a nearly vertical position, set its lower end into the 
well in the footing, where it was made to rest on a steel 
base plate. While held practically true, stone spacer 
blocks were dropped to the bottom of the footing well, 
alongside the pole, to center the base accurately; then 
oak wedges were driven around the top of the opening 
to support the pole temporarily in an approximately 
vertical position. 

In a second stage of erection, the poles were plumbed 
by means of transits and were then made secure with the 
wedges. In a third stage, which followed the earlier 
stages closely, the bases of the poles were concreted in 
solidly by a crew which hand-mixed the concrete at 
each pole site. First the concrete was brought up only 
to the bottom of the wedges, which were allowed to re- 
main in place until this concrete had become set. Later, 
the wedges wére knocked out and the remainder of the 
concrete was poured. In subsequent operations, the 
transmission line crossarms were bolted in place and the 
poles were given their two field coats of paint. 


Roadway Changes Required 
by Electrification 


NE of the difficult roadway problems of the Penn- 
O sylvania electrification was that of obtaining ade- 

quate overhead clearance for pantograph operation 
and for the movement of high freight loads. In the 
Philadelphia to New York section of the electrification 
alone it was necessary to raise 11 overhead bridges, 
including one carrying a canal, and to lower approxi- 
mately six miles of tracks in the six, single-track tunnels 
under the North and East rivers at New York. In the 
open on main line tracks, a clearance generally of 22 ft. 0 
in. was maintained between the top of the rail and the 
contact wire, but under most bridges and in the tunnels 
this was impossible. At each of these points the situation 
presented was studied jointly by the operating, motive 
power, transportation, electrification and maintenance 
of way departments, and the clearance finally agreed 
upon was determined as the result of balancing carefully 
the clearance requirements for electrical and transporta- 
tion purposes against the cost of obtaining them. 

In addition to the problem of securing adequate oper- 
ating clearances, it was necessary to provide suitable 
physical and electrical clearances for the new catenary 
and high tension line supporting structures. This in- 
volved primarily the removal of existing pole lines carry- 
Ing communication, signal control and secondary power 


lines, and the placing of these circuits either in under- 
ground duct systems or in aerial cables carried on a 
separate line of poles. 

Some of the most extensive and difficult work neces- 
sary in securing adequate operating clearances was in 
the two tunnels under the North river and the four 
tunnels under the East river, in spite of the fact that 
these tunnels are used entirely for passenger service and 
did not present the problem offered elsewhere of high 
freight loads. Investigation showed that for pantograph 
operation, a minimum clearance of 15 ft. 8 in. was neces- 
sary above the top of rail, 32 in. each side of the center 
line of track, and that to secure this, it was necessary 
to lower the tracks from 2 to 8 in. in all 6 tunnels, in 
addition to recessing the contact wire insulator assemblies 
in the tunnel roof from 5 to 10 in. 

In the design of the river tunnels, consideration had 
been given to the possibility of overhead electrification, 
and clearance was provided for catenary construction and 
pantograph operation. Routine track maintenance and 
surfacing work gradually caused the tracks to be raised 
to an elevation which, combined with irregularities in 
the roofs of the tunnels and an increased height of rail 
section, would not permit pantograph operation at the 
time the overhead contact system was installed. 
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Track lowering operations were therefore required and 
were undertaken in one tunnel at a time, progressing 
from one end to the other, with complete resurfacing of 
the track as the work progressed. Because of the density 
of train movement, all of the actual lowering operations 
were carried out between 2 a.m. and 5 a.m., the period 
of lightest traffic, when the track was given over to the 
track forces. Altogether, about 20,000 cu. yd. of ballast 
were removed from the six tunnel tracks. A detailed 
story of the work of lowering the tracks under the 
North and East rivers appeared in the issue of Railway 
Engineering and Maintenance for September, 1931. 

The additional clearance required in each tunnel over 
that possible through lowering of the track was obtained 
by cutting recesses in the crown of the tunnel arch to 
house the trolley insulator assemblies. The arch ring was 
also grooved longitudinally, directly above the trolley 
wire and each way from the insulator recesses for a 
distance of 15 ft. This was done largely by air drills, 
operated from cars of a work train, which also carried the 
air compressor equipment. 

Another rather unusual and extensive piece of tunnel 
revision made necessary by electrification was carried out 
in what is known as the Thirty-Second Street tunnel, 
in West Philadelphia, a structure 754 ft. long, extending 
longitudinally directly beneath Thirty-Second street. This 
tunnel carries two tracks, and, prior to its reconstruction, 
had ashlar masonry bench walls and a six-ring brick arch. 
As its width of 24 ft. and height of 16 ft. would not 
provide sufficient clearance for the electrified equipment, 
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Typical Section in One of the Hudson River Tunnels at New York, 
Showing Clearances Provided for Overhead Contact System 


the reconstructed tunnel was made of the rectangular 
type, 31 ft. wide and 18 ft. 6 in. high. 

The work of enlarging the tunnel involved intricate 
detailed planning and a number of unusual structural 
problems. While single-track operation—involving the 
movement of about 325 trains daily through the tunnel, 
and heavy street traffic over an important street crossing 
at each end of the tunnel—was maintained, the old arch 
ring and bench walls wez* completely removed and were 
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replaced by the larger rectangular steel and concret, 
lining in a total of 144 days. A detailed account of the 
work of enlarging this tunnel appeared in the Railway 
Age for March 5, 1927. : 


Many Bridges Had to Be Raised 


In addition to the tunnel work, a large number of 
bridges had to be raised in the electrified territory and, 
either in conjunction therewith, or by itself, a consider- 
able amount of track lowering was done. As already 








E =j Note: Struts fo be located on girders only at 
points over curb columns or piers and 
only when directed by the engineer 
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Typical Method of Carrying Multiple Ducts Over Street and 
Stream Crossings 


stated, 11 bridges of varieus types were raised between 
North Philadelphia and New York, the amount of raise 
varying from about 6 in. to 35 in. 

Some of the most extensive and interesting work of 
raising bridges took place within Trenton, N. J., where 
it was found desirable to increase the vertical clearance 
under six street bridges, a single-track railroad bridge 
and a canal aqueduct. The street bridges raised were all 
of the girder type, encased in concrete, and carried 
important street traffic. Raising of the bridges was 
effected in a more or less similar manner, by jacking 
from beneath, but in certain cases where there was 
insufficient lateral clearance between operating tracks and 
the abutments it was necessary to do the jacking from 
above. 

All of the work was done without interfering with rail 
traffic, using an adequate number of high-capacity hy- 
draulic jacks to effect the lifts uniformly and without 
introducing destructive strains in the structures. Be- 
cause of the width of the bridges and the necessity for 
a minimum of interference with street traffic, a couple 
of the structures were raised one half at a time, although, 
in one case, two of the bridges, which intersected and 
were joined structurally at one end, had to be raised in 
their entirety at the same time. In all instances the 
bridges were blocked as raised, and, ultimately, were 
made to rest on heightened bridge shoes or heightened 
masonary bridge seats and piers. That a large degree 
of success was attained in raising these bridges, without 
damaging them, is evident from the fact that in no case 
was the concrete encasement of the steel cracked of 
broken away, not even that in the thin sections encasing 
the facia girders. 

The raising of the single-track railroad bridge at 
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Trenton, a girder structure, was not unusually difficult, 
as may also be said of raising the canal aqueduct, but 
the latter work was the more interesting and required 
extensive alteration of the canal itself to afford the same 
depth of water in the aqueduct after the raise as before. 
The aqueduct over the tracks, which is 90 ft. long be- 
tween abutment supports, is of steel girder and plate 
construction. This was raised 30 in. during the winter 
months when the water was out of the canal, hydraulic 
jacks being used as in the case of the street bridges. 





Laying a Section of the Underground Multiple Duct System Between 
New York and Philadelphia 


Raising of the aqueduct crossing of the railroad re- 
quired that a new lock be provided immediately south 
of the crossing to restore the depth of water in the 
raised aqueduct, and this, in turn, required that the stone 
masonry side banks of the canal itself be built up three 
to four feet for a distance of approximately 2,200 ft., 
back to the first existing lock north of the aqueduct. 

Another item of bridge work brought about by electri- 
fication was that of screening all street bridge railings 
or ballustrades to a height of 6% ft. above the sidewalk 
level. This was done primarily to minimize the tempta- 
tion to throw things over onto the railroad, especially 
any electrical conductor which might cause damage or 
injury if it should come in contact with the trolley wire. 

In the case of unencased girder bridges, or those with 




















These Two Bridges at Trenton, N. J., Were Raised About Two Feet on Steel Plates, Afterward Encased 








RAILWAY AGE 283 





metal railings, this screening was effected by the instal- 
lation of steel ornamented plates of the desired height, 
completely obscuring the railroad from view. Where 
concrete encased through girders were involved, the con- 
crete encasement was extended to the desired height 
above the original top of the girders in the form of a 
curtain wall. 


Communication Lines Put Underground 


Another of the important field items which it was 
necessary to carry out prior to the actual field work of 
the electrification proper was the disposition of com- 
munication, signal control and secondary power lines, 
either suitably overhead or underground, to provide 
adequate structural and electrical clearance for the new 
power lines to be erected. In the branch-line territory 
electrified, these lines were placed in aerial armored 
cable, suspended on separate line of poles, but in all of 
the main line work they were placed underground in 
multiple-section ducts. 

In this latter work, the ducts were laid generally along 
the shoulder of the roadway, and were switched from 
one side to the other, where necessary, to take advantage 
of the most favorable trenching conditions and to provide 
proper routing of the cables. Most of the trenching was 
done by hand either because of the character of the 
ground or limited clearances along the outside shoulder, 
but for considerable distances trenching machines were 
employed to good advantage. All of the ducts were laid 
below the frost line and were pitched for drainage be- 
tween concrete catch basins or manholes spaced from 
500 to 600 ft. apart. 

The installation of the ducts required considerable 
shoring of the trench especially when close to the tracks 
or when crossing under the tracks. The trench under 
the tracks was timbered up to carry traffic while the 
installation of cross ducts was being made. The duct 
sections under tracks were encased in six inches of con- 
crete, with reinforcing rods longitudinally. 

One of the most interesting expedients employed in 
the duct work was that used to carry the wires across 
existing street and waterway bridges. Here, instead 
of suspending the wires in the open or in cables beneath 
the superstructure, they were enclosed in specially de- 
signed composite steel and concrete duct boxes, which 
were made to span the bridge openings and to rest on 
the bridge abutments or piers, altered where necessary. 

Essentially, the duct boxes consist of two steel chan- 
nels, one above the other, separated by, yet held together 
by a web plate joining their longitudinal center lines. 
On both sides of the web plate are five lines of fibre duct, 
one above the other, which are encased in concrete, the 
outside face of which is flush with the outside flanges 
of the channel top and bottom pieces. 
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I 
ROM the step-up substations the 132,000 volt, 25 protective underground wire; the latter being connected os 
F cycle, single-phase power is distributed to outdoor to the center of impedance bonds at approximately fou pro 
type substations located along the right-of-way where signal intervals. lael 
the voltage is stepped down to 11,000 for the distribution A 6,600-volt signal power line is also carried on a ye 
or catenary system. Over the greater part of the electri- small crossarm mounted on the H-section poles on one I 
fied section there are four such single-phase or two-wire _ side of the railroad below the transmission wire and above eis 
transmission lines feeding substations which are from  catenary supports. For this purpose, 1/0, 7-strand copper : 
7 to 10 miles apart. The same H-column section poles wire is used mounted on pin type insulators. 
which support the catenary system also support the trans- Substati wa: 
mission lines as shown in several of the illustrations. The unetatvens the 
transmission line wires are supported on suspension insul- All of the four transmission lines are fed into the wit 
ators made up of 11 units, each unit having a dry flash- primaries of the step-down transformers at all substations ‘ 
over voltage of 75,000. through motor-operated remotely controlled air-break - 
Both hollow-core copper stranded and _ steel-core disconnecting switches. These switches are so arranged bot 
aluminum stranded cable are used for the transmission that either one of two of the 132,000-volt circuits may ne 
line. The steel core of the aluminum cable serves to give be connected to one 4,500 kva. step-down transformer; “ 
increased tensile strength and the hollow core of the either one of the other two 132,000-volt circuits may be on 
copper stranded serves to increase the outside diameter connected to the second 4,500 kva. step-down trans- 
of the cable, thereby reducing the possibility of radio former. The substations are so designed that two addi- <x 
interference. As an added precaution against radio tional 4,500 kva. step-down transformers may be added, / 
interference, the clamps which attach the cables to the thus providing one transformer per transmission circuit 
insulator strings are streamlined or smoothed to elimi- at each substation. bP 
nate all sharp edges. Three types of hollow-core copper A simplified diagram of the principal power circuits 
strand cable are used. In one of these the outer strands in a typical substation is shown in the section entitled a 
are twisted arouad a copper tube. In another, a small “Power Supervision, Switching and Sectionalizing”. 
I-Leam section twisted in the opposite direction to the When the four transformers are installed, the present 
outer strands is used in place of the tube. In the third connection between the transformer primaries as shown 


type, the core consists of an extended spriag or spiral 
made of copper wire. The diameter of the copper cable 
is .731 in. and there are 14 strands making a total of 
250,000 cir. mils. The steel core aluminum strand is .86 
in. in diameter and is equivalent of 300,000 cir. mils. 
copper. 

A 4/0-7-strand-copper ground wire is run above the 
transmission line wires along the tops of the H-column 
section poles. The ground wire support on each pole cap 
constitutes an electrical connection and the poles are 
grounded at certain points (usually at every other signal 
bridge location) by connecting them to the mid-point of 
impedance bonds. This connects the overhead ground 
or static wire to the rail at these points. This ground wire 
is in parallel with an inductive neutralizing and lightning 
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in the typical substation diagram will be removed. The 
11,000-volt secondary of each transformer is connected 
through an oil circuit breaker and a disconnecting switch 
to an 11,000-volt bus. The parts of the bus fed by the 
two transformers may be separated by a bus-tie oil 
circuit breaker. Power from the bus is fed through the 
requisite number of high-speed trolley breakers to the 
catenary or contact system. At a standard 4-track inter- 
locking 10 trolley breakers are required. An 11,000-volt 
lightning arrester is connected to each trolley circutt 
between the high-speed trolley breaker and the catenary. 
Disconnecting switches allow the isolation of lightning 
arresters and high-speed trolley breakers for inspection 
or maintenance. 

Substations of two general designs are used. Where 
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Type of Step-Down Sub- 
station Designed for Re- 
stricted Sites 
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space permits, the steel work which supports the buses, 
the 132,000-volt transmission lines and the air-brake dis- 
connecting switches are at one side and not directly over 
any of the 11,000-volt circuits or apparatus in the sub- 
station. Where space is at a premium, a more compact 
type of substation is used, in which the transmission lines 
are above other substation equipment. 

In locating the substations, some of the more important 
considerations include the voltage regulation desired, the 
distribution of loading, possible inductive effects, the 
proximity to natural sectionalizing points such as inter- 
lockings, convenient points for the installation of suitable 
control, and the availability of real estate. 

In general, all of the substation sites were provided 
with adequate sub-drainage, were leveled off and then 
paved with cinders. All structural footings and electrical 
equipment foundations were made of concrete, which 
was prepared by portable mixers on the ground, or by 
the concrete trains, described elsewhere in connection 
with the right-of-way pole line construction. 

The wire and electrical equipment supporting steel- 
work at the stations is generally of the lattice truss type, 
both as regards columns and span members, this type of 
construction being particularly adapted for such use 
because of the high towers and long spans required, 
which are called upon to carry only relatively light loads. 


SITS LS 





ta! 





4 
d 
A) 
“ae 
“ 


atl 
NE 


IN A 


“ars 
ok 


Ch a a 


.\/ 





. & 


i, 


4 eas 5, 
oe ee 
Kare 


RAILWAY AGE 














Furthermore, by this type of construction, the weight 
of the steelwork is reduced materially, wind resistance is 
cut down, and visibility in following circuits or observing 
operations is materially improved. All of the steelwork 
at the stations, which is galvanized as a_ protection 
against corrosion, was erected by the contractors, using 
two specially adapted tractor-mounted cranes, each fitted 
with a 100-ft. boom. 

Each substation has a service track, which was used 
both in delivering materials for construction, and for the 
transformers and other heavy units of electrical equip- 
ment. Wherever possible, this service track was ex- 
tended through the center of the substation area and was 
given a trailing point switch connection with the adja- 
cent main line track. At one station site considerable 
difference in elevation between the level of the site and 
that of the main tracks made it impossible to establish 
a direct service track through the station area. Here, 
a service track was established between the main tracks 
and the station site, and the transformer tracks of the 
station layout were extended so that equipment could 
be lowered by a derrick directly from the service track 
to the transformer tracks. 

The control building at each of the substation sites is 
a one-story structure, 40 ft. by 25 ft., or smaller, in size. 
All of the buildings are of cement block construction, 
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View Inside of Step-Down Substation Showing Arrangement of Transformers, High-Speed Trolley Breakers, Air Switches an 
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Inclined Catenary for Curves from 2 Deg. 30 Min., to 4 Deg. 
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Cross-Beam Bridge Supporting Type of Catenary Used on Curves up to 2 Deg. 30 Min. 


with concrete roofs and floors, and with stucco faces to 
improve their appearance. 

In most instances, substations are located near track 
interlocking plants where cross-overs are provided, which 
permit trains to cross from one track to any other. Ten 
circuits through the ten high-speed trolley breakers feed 
the contact wires respectively over the four tracks in 
either direction and two island sections of trolley which 
permit cross-over operations. The ten sections of con- 
tact wire fed by the trolley breakers are separated from 
each other by section breaks and are connected only 
through the breakers and substation bus. 

A section break is an opening in the contact wire. The 
wires from opposite directions are carried past each 
other but do not touch. Each wire is lifted up to a 
strain insulator so that a passing pantograph slides off 
of one wire and onto the other, electrically connecting the 
two wires for a short distance as it passes. 

The control building within the fenced enclosure of 
each substation houses the switch control equipment ; 








Chord Construction for Curves Greater than 4 Deg. 


most of these buildings also include signal control and 
the motor generator set for supplying signal power. 
Power switches may be controlled from this building as 
well as from the nearby interlocking tower. Power for 
the operation of switches is obtained from a small motor- 
generator charging set operating in conjunction with a 
suitable storage battery. All control circuits are carried 
underground in parkway cable. 

Oil of transformers and oil switches is filtered or 
cleaned only when a voltage break-down test of. a sample 
indicates the desirability of so doing. Centrifuge 
cleaners are used for removing sludge and water after 
which paper filter presses remove the last traces of 
moisture and suspended carbon. 

Most of the substations have tanks and piping for 
containing and handling the oil while it is being cleaned 
or filtered. In most cases this equipment is placed un- 
derground ; in several substations it is above ground and 
two stations are built without such tanks or piping. 

When the cleaning of transformer oil is necessary, the 























Riveted Hanger and Clips 
Used for Main Catenary 
—The Clips are Spaced 
7% ft. on Either Side of 
the Hanger on Tangent 
Catenary 
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tank for receiving the oil from the transformer is first 
cleaned inside and washed down with oil; then all the 
oil is run into the tank. It is taken from the tank 
through the purifying system and pumped back into the 
transformer. Separate tanks are used for oil switch oil, 
and transformers and oil switches are connected by pipes 
to a manifold in the control building. The manifold 
permits the connecting of the purifying apparatus to any 
desired piece of apparatus. In addition to providing 
space for oil storage during cleaning, in emergencies 
the oil may be drained quickly into the tanks. 

In the two substations not equipped with tanks and 
piping, oil is conditioned with the aid of a tank car and 
portable filter and centrifuge. 


Catenary System 


Two general types of supporting structures for the 
catenary system are used. Where side guys and anchors 
can be placed, a cross catenary support is used. On re- 
stricted right-of-way, or where there is no place for guys 
and anchors, a braced cross beam is used in place of the 
cross catenary and guys. The primary reasons for the 
selection of the cross catenary as compared with the cross 
beam are better visibility and lower cost. 

The cross catenary proper or supporting cable consists 
of a 19-strand, high-strength bronze cable, % in., 34 in. 
or 1 in. in diameter, depending upon the loading. It is 
connected to the two H-section poles by U-bolts and is 
fitted with a turnbuckle for adjustment. 

A horizontal cross wire similarly connected to the 
poles is supported from the cross catenary by dropper 
rods and clamps. This is known as the body span and 
is made of the same material as the cross catenary. 

Immediately below the droppers from the cross 
catenary are hung the suspension type insulators which 
support the main or longitudinal catenary or messenger. 
This consists of 4% in., 19-strand, high-strength bronze 
cable, having a copper equivalent conductivity of 13 per 
cent. The next wire below that is the auxiliary mes- 
senger. It is a 4/0 grooved solid copper wire and is 
supported from the main messenger by bronze hanger 


rods. These rods are .34 in. in diameter on tangent 


track and .42 in. in diameter on curved track. The 
hangers are spaced 30 ft. apart on tangent track and 15 
ft. apart on curved track. 

The contact wire is a 4/0 grooved solid bronze wire 
with approximately 40 per cent copper equivalent con- 
ductivity. It is supported from the auxiliary messenger 
by clips spaced 15 ft. from each other, the clips adjacent 
to the hangers being 714 ft. from the hangers; there are 
two clips between each hanger on tangent track. Both 


RAILWAY AGE 


February 25, 1933 





of the hanger clamps and the clips are riveted in place. 
The clamps and clips are made of cast bronze and are 
secured by hollow copper rivets. 

Four general types of catenary construction are used. 
These are shown respectively in four of the illustrations 
and consist of tangent catenary, catenary for curves up 
to 2 deg. 30 min., catenary for curves from 2 deg. 30 
min. to 4 deg., and catenary for curves greater than 4 
deg. 

It is necessary on tangent track to prevent side swing 
of the contact wire. This is accomplished by means of 
steadies. A 7/16 in., 7-strand, high-strength bronze 
wire connected across the tracks between poles is used 
for this purpose. The steady span is located below the 
main messenger and above the auxiliary messenger and 
is insulated from ground and divided electrically into 
four parts (one part for each horizontal catenary) by 
five three-unit insulators. Two .48-in. diameter bronze 
steady rods are attached to each auxiliary messenger 
with a clamp. The other ends of the rods extend in 
opposite directions to bronze castings attached to the 
steady span, the upper or outer end of the rod being 
hooked through an eye in the casting. The rod may 
slide through the eye when the trolley is raised but be- 
cause of the hook cannot pull out. This arrangement 
permits the rise of the contact wire, due to temperature 
change or the action of a passing pantograph, without 
causing a hard spot. 

On curves up to 2 degrees and 30 minutes, the same 
type of construction is used, except that the two steady 
rods which hold the auxiliary messenger both pull in one 
direction against the curve of the wire. In this type of 
construction, short hangers between the auxiliary mes- 
senger and the contact wire are used in the place of clips 
over a short section near each bridge or cross catenary. 

On curves from 2 deg. 30 min. to 4 deg., the unsteadied 
inclined type of catenary is used. Hangers are spaced 
15 ft. apart instead of 30 and the lower part of the 
hanger terminates in a clip which grips both the auxiliary 
messenger and the contact wire and is set at an angle 
to the hanger so that the contact wire is held directly 
beneath the auxiliary messenger. The weights of wires 
are balanced against the curve pull so as to cause the 
contact wire to follow closely the curve of the track. 
A passing pantograph lifts the contact wire and auxiliary 
messenger and swings them on the end of the hanger 
about the main messenger as a center. 

On curves above 4 deg. the tangent chord type of con- 
struction is used. The pull-offs consist of two relatively 
heavy flat sections which hold the contact wire and 
auxiliary messenger directly beneath the main messenger. 
In this case the contact wire does not follow the curve 
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An Interlocking Showing Section Breaks and Island Trolley Sections 
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of the track but extends in chords from one point of 
support to the next. 

For yards, terminals and sidings where it is not neces- 
sary to provide for high-speed operation, a simple caten- 
ary is used; the auxiliary messenger is eliminated and 
the contact wire is supported directly from the main 
messenger. 


Insulators 


Five types of insulators meet practically all of the 
requirements of high-voltage power line, signal power 
line and catenary. 

The B1 insulator has a diameter of 10 inches and a 
spacing between units of 534 in. It is a clevise type sus- 
pension insulator and is used both for catenary and 
transmission line. It has an ultimate mechanical strength 
of 12,000 Ib. and is used with a maximum working load 
of 4,000 Ib. Three units in a string are used in the 11,000- 
volt catenary and 11 units for suspension insulators in 
the transmission line. In power-line strain insulators the 
number of units is increased to 13. 

The Al insulator has the same dimensions as the Bl 
but has an ultimate tensile strength of 20,000 Ib. and is 
applied for loads up to 6,500 Ib. It is used only for the 
catenary. 

The A2 insulator was designed for catenary dead-end ; 
it is 12 in. in diameter and the spacing between units is 
6% in. It is of the suspension clevise type and has an 
ultimate mechanical strength of 30,000 Ib. It is used in 
service for dead-ending and for sectionalizing and is 
applied for loads up to 10,000 Ib. 

The type S insulator is a two-part, pin-type unit hav- 
ing a 7¥4-in. minimum overall dimension and a 95,000- 
volt dry flashover and serves to carry the signal 6,600- 
volt power supply lines. 

The type L insulator was designed especially for 
tunnel and under bridge catenary support. Because of 
limited clearances, it was necessary to have an insulator 
with very small vertical dimensions. It also had to resist 
corrosion and have high lateral strength; and be sup- 
ported at the top and resist side pull or cantilever strain 

















Type of Structure Used on Restricted Right-of-Way 


RAILWAY AGE 289 





Tunnel Insulator in One of the Hudson River Tunnel 


from the catenary at the bottom. The insulator is an 
entirely new form which has a height of four inches per 
unit. Each insulator assembly is made up of three units 
screwed together. Screws and fittings are bronze. Each 
unit has a dry flashover voltage of 70,000 and a tensile 
strength of 15,000 lb. ultimate. The critical stress is 





Power Bond Terminal Showing Cross Section of the Two 
Composite Strands 


caused by the cantilever action of the catenary and the 
insulator assembly of three units will stand an ultimate 
load of 2100 lb. applied horizontally at the catenary 
support. In the tunnel sections the top of each insulator 
is recessed into the roof from 5 to 10 in., this recessing 
being extended for about 15 ft. either side of the insulator 
to furnish clearance for the main messenger. 


Bonding 


The rail bonds are modified signal type pin bonds. 
They consist of tapered pins connected by two con- 
ductors. Each conductor is made up of a stranded 
copper center consisting of seven .064-in. diameter 
strands surrounded by an outer layer consisting of three 
.077-in. tinned copper, and seven .077-in. galvanized 
steel strands. The rails are drilled with a %-in. drill 
and the tapered bond pins are driven in with a hammer. 
The bonds have a safe carrying capacity of 400 amperes 
at 25 cycles without undue heating. 

This simple form of bonding has been found satis- 
factory and the first cost and installation cost are much 
less than those of the expanded terminal type and gas- 
weld type previously used. The steel strands prevent 
mechanical failure and the composite structure also re- 
duces the possibility of theft, since the salvage of the 
copper is impracticable. The bonds are maintained by 
the signal maintainers and eliminate the need of any 
special maintenance facilities. It has been determined 
by experience and calculations that the somewhat in- 
creased resistance losses incurred by this type of bond 
are of little consequence as compared with the savings 
effected by low first cost and reduced maintenance. 











FTER the erection of the poles the next operation 
A was the attachment of the side guys and the 
straight wire between the poles known as the body 
span. Both guys and body span are fitted with turn- 
buckles and these are used to take out the slack so that 
when they are properly tensioned the poles will be verti- 
cal. A transit is used to plumb the poles during this 
operation. Following this, the rest of the cross catenary 
and fittings, except those of the steady span, are placed. 
While the cross catenary is being erected, a separate 
crew applies cross arms and insulators preparatory to 
the stringing of the transmission line wires. The struc- 
tures are then “ready to take wire.” 

The transmission line wires and longitudinal catenary 
are strung simultaneously by separate crews. The first 
wire of the transmission assembly is the ground wire, 
following which the four transmission line wires are 
strung in sequence. The wires are pulled from a 
stationary reel on the ground over sheaves hung on the 
poles. Either horses or a winch on a truck are used to 
do the pulling. Each reel contains about a mile of wire 
and after this is strung out it is tensioned with block 
and tackle and a tension dynamometer. The sheaves are 
then removed and the insulator clamps applied. In 
stringing the wire, the outside sheaves are hung on the 
insulators and the inside wire sheaves are attached to the 
cross arm near the pole to avoid having the wire hang- 
ing over the adjacent track. 

The stringing of the messenger wire for the main or 
longitudinal catenary requires track occupation. The 
work is done with a wire train consisting of a tool and 
material car, a reel car, tower car or cars, locomotive and 
caboose. The tower cars have platforms of adjustable 
height. 

One end of the messenger cable is taken from the reel, 
connected to a permanent attachment, usually a signal 
anchor bridge, and strung loosely over sheaves, which 
are hung from the insulators on the cross catenary. When 
the end of the wire is reached, the slack is pulled, the 
wire given preliminary tension and snubbed to the nearest 
available structure. The wire on another reel is then 
spliced to the first and the process continued for three or 
four reels, depending upon the length of track available. 
The type of joint used consists of two parts, one swedged 
to each wire end. These parts are fitted with a male 
thread and the two are held together by a sleeve screwed 
over the outside, the sleeve being secured by a lock nut. 

When several reels have been run out, all the wire 
that is up is pulled to a greater tension and intermediate 
snubs at the wire joints are removed. The tension is then 
increased to something greater than the specified unloaded 
tension and the cable is left under this tension for two 
or three days to allow for equalization of tension in spans. 
The tension is then tested at intervals along the wire by 
a shunt dynamometer. This is a device which holds the 
wire at two points and applies pressure at an intermediate 
point. The amount of deflection at the mid point provides 
a measure of the tension of the wire. This measurement 
serves to determine whether or not the tension is correct 
and usually discloses inequalities of tension in spans. 
To equalize the tension, the wire is pulled at several 
points, sometimes back and forth, and every effort is 
made to see that slack is carried through each support ; 
this is facilitated by hauling laterally on the wire with 
a hand line. The adjustment of tension is given much 
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attention, as uniform tension of the main messenger is 
pre-requisite to a satisfactory catenary system. 

The next operation is the application of hangers to the 
main messenger. These are made up in the shop to 
different lengths from computed tabulations and are 
applied by wiremen riding the messenger in boatswain’s 
chairs. Position of the hangers is determined by measure- 
ments made along the rail. The measurements are given 
to the messenger riders by a man on the ground, using 
a special square resting on the rail. The vertical mem- 
ber of the square is equipped with two sights and a 
mirror, and is hinged near the rail so that one rail 
measurement can be used for sighting-in the hanger 
position on all messengers. 

The auxiliary messenger and the contact wire are 
strung out simultaneously and supported temporarily by 
wire hangers while they are pulled to approximate ten- 
sion. Temporary splices are made between the wire 
ends and as much wire as possible is snubbed to a pre- 
liminary tension. Then the tension is pulled at each 
temporary splice with block and a tension dynamometer 
and the permanent joints are made. An _ occasional 
temporary joint is left for final tensioning. Both wires 
are pulled at the same time. 

The auxiliary messenger splice consists of a sleeve in 
which set screws are applied alternately to the wires at 
opposing angles. The contact wire splice surrounds the 
upper portion of the wire and engages the wire grooves. 
Pins are applied from the top into the wire. Additional 
grips on the wire are provided by the pins expanding the 
metal of the wire against the sides of the splice. 

After the tension is tested, the remaining splices are 
made permanent, then the clips which attach the auxiliary 
messenger to the hangers and the contact wire to the 








Outriggers from the Tower Car Permit Working on Catenary Over 
Tracks Being Used by Steam Trains 
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a wire train. Outriggers, as illustrated, show the manner 
in which this kind of work can be done on three tracks 
with occupation of only one track. 


ment of steadies and pull-offs, testing the alinement of 
the trolley with that of the track, and making final ad- 
justments. 
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The final operation of catenary erection is the attach- 


Power Supply for Electrification 


sylvania a.c. electrification are connections with the 

Philadelphia Electric Company’s system respectively 
at Lamokin and Richmond, both near Philadelphia, and 
a connection with the Pennsylvania’s Long Island City 
Generating Station which also supplies power for the 
Long Island direct current electrified lines. In addition 
to these, a contract was entered into for an emergency 
source of power from the Public Service Electric & Gas 
Company of New Jersey. Another auxiliary source is 
available at Arsenal Bridge substation in Philadelphia. 

At Lamokin and Richmond, shown on the map, there 
are frequency converter sets owned by the Philadelphia 
Electric Company which supply single-phase, 25-cycle, 
13,200 volt power to Pennsylvania outdoor type step-up 
substations. The step-up substations include necessary 
switching apparatus and transformers which step-up the 
voltage to 132,000-volt for transmission over the rail- 
road’s transmission lines. 

The station at Lamokin was placed in service several 
years ago to supply power for suburban lines in the 
Philadelphia area. It is equipped with three motor-gen- 
erator or frequency-converter sets each consisting of a 
13,600-volt, 3-phase, 60-cycle, 21,500 hp. motor driving 
a single-phase, 25-cycle, 13,270-volt, 15,000 kw. 70 per 
cent power factor generator. The machines are housed 
with the necessary auxiliary and switching equipment 
in a brick building. They operate at 300 r.p.m. and are 
synchronized on both the 3-phase and single-phase ends. 
The motor fields can be turned through an angle of 24 
deg. to provide for this synchronizing and for balance 
of load between the machines. In the adjoining step-up 
substation four 15,000 kva. transformers are employed 


Tw three principal sources of power for the Penn- 


The Richmond Step-Up Station Showing the Steel Plate Housings Over the Frequency-Changing, Motor-Generator Sets 


to step-up the frequency converter output to transmission 
line voltage. 

Two of the 20,000 kw. 3-phase, turbo-generator units 
at the Long Island City generating station are equipped 
to deliver either three- or single-phase power. 


Outdoor Type Converter Station 


_ The station at Richmond was recently placed in opera- 

tion and its capacity will be increased as the load demand 
requires. The initial installation at Richmond consists 
of two 30,000 kw. 70 per cent power factor synchronous 
indoor-type frequency-converters located outdoors under 
close-fitting steel-plate housings. A considerable portion 
of the apparatus is placed within the concrete foundation 
or basement, which is covered by the arched steel housing. 
This form of construction represents an appreciable sav- 
ing in building costs. The ultimate design of the station 
contemplates a layout of six units ranged end to end in 
two groups of three each. In the final station a single 
housing with partitions between units will enclose each 
group of three machines. 

The converters are the largest of their kind ever built. 
Each set comprises a 36,000 kva., 13,600-volt, 3-phase 
synchronous motor, directly connected to a 30,000 kw., 
70 per cent power factor, 13,200-volt, single-phase, syn- 
chronous generator with 200 kw. main exciters and a 
7 kw. pilot exciter, all on the same shaft. The generator 
is equivalent in physical dimensions to a three-phase ma- 
chine having an output of 61,000 kva. One pilot and 
four main bearings are required for the complete assem- 
bly, the over-all length of each machine is approximately 
65 ft. and the weight 1,300,000 Ib. : 

The sets are so designed that they may be assembled 
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or disassembled within their own length. By shifting 
the stator of either motor or generator toward the oppo- 
site stator, it is possible to expose the entire length of 
either rotor without removing the inboard bearing of 
the opposite machine. In this way, either motor or 
generator may be dismantled for repairs without disturb- 
ing the opposite machine. The stator frames may be 
moved on small rollers inserted on a special roller track 
by first lifting the frame about one-half inch with screws 
which perform this function. 

Successful operation of single-phase machines in par- 
allel with those at Lamokin has demonstrated the practi- 
cability of parallel operation with third phase windings 
omitted entirely. The starting motors were selected in 
place of compensator starting since the first cost is less 
and the line disturbance at starting is also reduced. 

Like the motors employed at Lamokin, the Richmond 
converter motors have a motor-driven frame shift 
mechanism. It is arranged to shift the stator 12 degrees 
each way from the neutral position, or a total of 24 
deg. This corresponds to 288 sixty-cycle degrees, 90 of 
which are required for load control. The remaining 198 
deg. may be utilized for synchronizing purposes. 

A closed cooling system is used for ventilating the 
machines. During normal operation at full load air is 
taken at 40 deg. C., into both motor and generator from 
a common area beneath the floor plates and discharged 
at 65 deg. C., from the top of the stators into the area 
within the housing. The heated air returns to the base- 
ment from the housing through water-circulated fin 
type air coolers. There is a dual cooling water supply 
and, in the event of cooler failure, raw air may be ad- 
mitted to the basement of a set through emergency doors 
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One of the 5,000-Ampere, 13,200-Volt Switches Between the Generator 
and Transformers at Richmond 
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One of the 20,000 kva., 13,200/132,000-Volt Transformers at Richmond 


permitting indefinite operation as an open system. 

With this arrangement of housing, outdoor tempera- 
tures are easily transmitted to an idle machine. This 
might cause the formation of injurious condensation 
and to prevent this an idle machine is kept warm by cir- 
culating through it, heated air from a running machine. 
For protection against fire, a perforated water pipe is 
installed in each unit, terminating in a snap coupling 
outlet outside of the housing adjacent to a fire hydrant. 
A complete emergency drainage system is provided. 

The housings are composed of %-in. steel plate shop- 


welded to fabricated I-section ribs. Removable sectors 


allow for the making of repairs. 

Each converter set requires a foundation 42 ft. wide 
by 78 ft. long. No integral water proofing was used on 
the mat or exterior walls, though about 13,000 Ib. of 
40-o0z. copper flashing were used in the various con- 
struction joints. 

A group of 20 leveling plugs is installed in each ma- 
chine foundation and vibration, which is always preva- 
lent to some extent in the normal operation of single- 
phase machines, is reduced to a minimum by springs 
under the 25-cycle stators. The springs deflect approxi- 
mately 60 mils under the weight of the stator and about 
12 mils under full load torque. 

A control building 28 ft. by 33 ft. in plan, houses the 
switchboards which require the attention of an opera- 
tor. These include a miniature control board for con- 
trolling ultimately the six frequency converters, in ad- 
dition to switching equipment in the adjoining Pennsyl- 
vania step-up station. 


Step-Up Station 


The simplified schematic diagram of the Richmond 
step-up station appears in the section on “Power Super- 
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vision, Switching and Sectionalizing.” It shows the 
present main power connections from the motor-genera- 
tor set to the 132,000-volt transmission lines. The 25- 
cycle leads from the generators to the 13,200-volt bus 
consist of four 1,750,000 cir. mil paper and lead-covered 
cables per phase (a total of eight per generator) run in 
fibre duct. The low side transformer brakers are rated 
at 5,000 amperes. 

The diagram shows six transformers. These are 20,- 
000 kva. units which step the voltage up from 13,200 to 
132,000, and there will eventually be 16 such units served 
by 10 transformer breakers. 

The central point of each transformer high voltage 
winding is connected to ground by a 330-ohm resistance 
which, in case of a transmission line ground, limits the 
ground current to 200 amperes. In case of such fault, 
the current through the ground resistance flows only a 
short period of time until the low side transformer 
breaker opens the circuit. It may be seen from the dia- 
gram that there are no oil switches on the 132,000-volt 
side of the transformers. This practice is carried out 
over the entire system, including both step-up and step- 
down sub-stations, with the exception of the D1 tie 
station located at the junction of the Wilmington, Paoli 
and New York lines. The use of airbreak disconnecting 
switches in the 132,000-volt circuits, in place of oil 
circuit breakers, reduces the first cost of transmission 
and substation structure, considerably reduces mainte- 
nance cost, and simplifies the layout of the system. This 
is expected to increase the reliability of operation by 
simplifying the details of construction and reducing the 
number of pieces of apparatus used. 


Three-Phase Generation 


Originally, 25-cycle power for the operation of Penn- 
sylvania trains was generated as three-phase power and 


Lightning 


transmission lines is insured by the ground or static 

wire run along the tops of the transmission line 
poles or columns. No transmission line lightning ar- 
resters are used except at the D1 substation. 

The 132,000-volt circuits at the substations are pro- 
tected from lightning or high-voltage surges in two 
ways. At the first pole on either side of the substation, 
one strain insulator string is reduced to 7 units instead 
of 13, and arcing or grading rings are placed around the 
two end units of the string. Any high-voltage surge 
originating on the transmision line will arc over at this 
point ; the rings serve to protect against insulator break- 
age caused by flashover. In addition bushings are pro- 
vided with protective spark gaps. Transformers have 
154 kv. class insulation. 

Lightning poles are used for protecting the substation. 
They extend above the substation structure to points 
high enough to protect all apparatus ; each foot in height 
above the structure serves to protect a circle of three- 
foot radius. Where possible, the lightning rods are 
mounted on the same structure which supports lines and 
switches. The poles are run from the ground when the 
desired location does not conform with the location of 
substation structure. Experience thus far has indicated 
that trouble due to lightning is less frequent on the 132,- 
000-volt line than it is on 44,000-volt lines. 

All 11,000-volt circuits are protected at each substa- 
tion by lightning arresters. One such arrester is con- 


cone lightning protection for the 132,000-volt 
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One of the Transformer Neutral Ground Resistances Which Limits the 
Flow of Current in Case of Fault 


converted to two-phase power by Scott-connected trans- 
formers. This furnished power at two different phase 
relations to two sections of the contact system which 
were not connected with each other and necessitated the 
use of permanent phase breaks in the contact system. 
With the present method of power generation, all power 
is normally supplied on one phase. 


Protection 


nected to each feeder between the high-speed trolley 
breaker and the catenary wires. 





11,000-Volt Lightning Arresters Mounted on Substation Structure 








Power Directors Circuit and Switch Indicating Board at Jersey City 


Power Supervision, Switching 
and Sectionalizing 


right-of-way and in yards and terminals, are con- 

trolled from interlocking towers or stations. 
Switches in the step-up transformer stations are con- 
trolled by the frequency converter operators. 

The operation of all switches in the railroad power 
system is supervised by telephone from three power direc- 
tors’ offices located respectively in New York, Jersey 
City and Philadelphia. A load dispatcher at present 
located at New York co-ordinates the work of the various 
power directors, arranges the load distribution, and con- 
tacts with the power companies on matters of major 
importance. 

The power director’s office at Philadelphia employs 
two power directors on each trick or tour of duty with 
two assistants on the first trick, from 8.00 a.m. to 
4.00 p.m. This office supervises switching operations 
from Philadelphia to Wilmington, Del., to West Chester, 
Pa., to Paoli, Pa., to Chestnut Hill, Pa., to Norristown, 
Pa., and toward New York as far as Holmesburg 
Junction, Pa. 

The Jersey City office employs two directors per trick. 


Ati switches in step-down substations, along the 


Contact Wire Clevated insulator 


—<——__ 





Contact Wire 





Elevated Insulator 





Remote Controlled 
Disconnecting Switch 


Section Break 





Elevated Insulator 
Contact Wire ny Contact Wire 


DU 
Elevated Insulator 








Contact Wire 





Elevated [nsulator 








Two-Pole Oi! 
Circuit Breaker 


Phase Break 


One director supervises the line from Holmesburg Junc- 
tion to Rahway, N. J., and the other the section from 
Rahway to Jersey City, N. J., and to the Hackensack 
portals or the western end of the Pennsylvania tunnels 
which run under the Hudson river to Pennsylvania 
Station, New York City. This includes the direct current 
operation in the area west of the portals. 

The New York office employs one director and one 
assistant per trick. These men handle all a.c. and d.c. 
propulsion power in the New York area, the 3-phase, 
25-cycle a.c. power from the Long Island City power 
plant and the 3-phase, 60-cycle a.c. power for local 
building demand. 

The directors also arrange for switching operations 
and clear with the operators in the converter stations 
when it is necessary to perform switching operations in 
the step-up substations. In each of the power director’s 
offices is a large circuit and switch-indicating board. The 
main power circuits are shown in the diagram on these 
boards. In some cases the open or closed position of each 
switch is indicated by removing.or placing a wooden plug 
in a hole drilled in the board at the location of the switch 
on the wiring diagram. The latest type of indicating 
board employs small lights instead of holes and plugs at 
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the switch locations. These lights are controlled by a 
small bench board located between the two operators’ 
desks. On this bench board there is a button or switch 
which controls each indicating light, and when a power 
switch is opened or closed the director records the posi- 
tion of the switch by turning the light on or off. 

Orders for opening or closing any of the power 
switches are given by the power director over the tele- 
phone to the operators in the interlocking towers. The 
telephones used are of the coded ringing type and the 
power director has one key for each interlocking location. 
Operation of this key sets up the code for one particular 
location and rings the telephone in a period of eight 
seconds. After the order for switch operation is given, 
it is performed and the interlocking operator reports 
back to the power director who then marks the new 
position of the switch or switches on the indicating board. 


Switching and Sectionalizing 


The general plan for control of all circuits may be 
understood by consideration of the four diagrams show- 
ing respectively a typical step-down substation, the 
Richmond step-up station, the section break and the 
phase break. 

The section breaks located in the line at positions 
remote from interlockings are the same as those used 
in the main line tracks at interlockings, except that the 
break is normally by-passed by a remote controlled dis- 
connecting switch mounted on one of the H-section poles 
at the section break. The two lines are separated in the 
same way as they are at interlockings. The wires from 
opposite directions are carried past each other without 
touching, the end of each being lifted at a slight angle 
to an insulator so that a passing pantograph slides off of 
one wire and onto the other, contacting with both for a 
distance of about 20 feet. When a section of line between 
two such section breaks is disconnected, the disconnecting 
switch at the section break or the high-speed breaker in 
the substation on each end is opened and the power 
director reports the condition to the train dispatcher 
who then keeps trains off this section of track and away 
from section breaks so that a pantograph may not span 
the break and energize the dead section. 

In case of a short circuit or ground fault on any one 
of the four catenary lines over the tracks, the section 
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Diagram of Power Circuits at the Richmond Step-Up Station 


between substations is automatically disconnected by 
the high-speed trolley breakers feeding that section. 
Assume for example there is a short circuit on the 
catenary wire T3 as shown in the typical substation 
wiring diagram. The high-speed trolley breaker B9 
will open and the corresponding breaker in the next sub- 
station will also open. Many times the cause of such 
a short circuit is momentary, and at the discretion of 
the power director one of the high-speed trolley breakers 
may be reclosed to attempt to energize that section of 
catenary. If the fault persists, the breakers are allowed 
to remain open and the tower operator places a card on 
the control switch to show that it is to remain in this 
position until orders are received for its reclosing. Steps 
are then taken to clear the fault and in the meantime 
trains are routed over another section of track. Section 
breaks between substations reduce the amount of track 
held out of service for repair purposes to that between 
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Diagram of Power Circuits for One of the Step-Down Substations 
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Pewer Switch Control Board in an Interlocking Tower 


two section breaks or between a substation and a section 
break; they also facilitate locating troubles to small 
sections. 

A short circuit or ground fault on any one trans- 
mission line will open the 13,200-volt transformer break- 
ers, in the primary of all transformers in step-up sub- 
stations feeding that line. It will also open the low side 
transformer breaker in each step-down substation on 
the transformers connected to the faulty line. To iso- 
late the particular section of transmission line in trouble, 
the line may be divided at each substation by the high 
tension air break switches S-1, 2, 3 or 4. These switches 
may be opened on line charging or transformer excita- 
tion current, but are not designed for disconnecting load 
or fault current. 

If the location of the fault is not known, it may be 
determined by energizing one section of transmission 
line at a time either from one of the step-up substations 
or from the 11,000-volt bus through the step-down sub- 
station transformer connected to that line. Power is 
supplied to most of the substations from both directions 
and when such is the case, the line fault means only the 
temporary elimination of a section of transmission line 
between two substations and no loss of transformer 
capacity. 

The transformer high tension airbreak switches TS1, 
2, 3 and 4, shown in the typical substation diagram, are 
remote manually operated, except in case of a trans- 
former fault. A transformer fault will disconnect the 
line feeding that transformer and will also open the low 
side transformer breaker. In such a case, a relay func- 
tions to open the transformer high tension airbreak 
switch automatically after the low side transformer 
breaker has opened. The same type of switch operation 
is used for transformer protection in the step-up sub- 
stations. 
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No 132,000-volt oil switches are at present used in any 
of the transmission lines except at the D1 step-down 
substation. At this point oil switches provide means of 
disconnecting under load, the transmission lines which 
are fed from the New York and Richmond power 
sources from the lines which are fed from Lamokin and 
which extend to Wilmington, Norristown, West Chester, 
and Paoli and serve the Philadelphia area. Phase breaks 
are placed in the catenary system at points between step- 
up stations to allow for the possibility of generating sta- 
tions being out of step or synchronism. The phase 
breaks differ from the section breaks in that the caten- 
aries from opposite directions do not pass. Instead of 
this a third piece of catenary or contact wire is run 
parallel to the two dead-ended sections. This over- 
lapping section of wire is not in contact with the catenary 
section in either direction but is connected to them 
through an oil circuit breaker. A two-pole breaker is 
used for this purpose; each pole connecting the parallel 
or overlapping section to the contact system on either 
side of the phase break. In case it is necessary to open 
the phase break, a circle of lights indicates to the engine- 
man that the break is open and that he must shut off 
power and coast over the break. 

In yards and at terminals where it is necessary to feed 
contact wires over a number of tracks, a type of switch 
control has been devised which automatically isolates and 
indicates the location of a fault and accomplishes this 
result with a minimum amount of expensive switch 
gear. The arrangement as applied to nine tracks is 
shown in the diagram “Switching Control for Yard or 
Station Tracks.” Power is supplied from A through a 
single high-speed trolley breaker to three low-capacity 
oil circuit breakers. The three oil circuit breakers in 
turn each feed the contact wire over three tracks through 
air break disconnecting switches. Should a_ short, 
ground or overload, occur on track No. 1, the high speed 
trolley breaker would open, this operation requiring 
about one twenty-fifth of a second. During this period 
of time a relay functions to determine the location of 
the fault. After the high-speed trolley breaker has 
opened, the low capacity breaker, feeding tracks No. 1, 
2, and 3, opens and the high-speed trolley breaker re- 
closes. A light indication on the control board shows 
that the fault lies on track No. 1. The operator may 
then open disconnecting switch No. 1 and reclose the 
low capacity breaker to re-energize tracks 2 and 3. 

In the terminals it was considered that the possible 
opening of a disconnecting switch under load current 
would be objectionable and to avoid this these switches 
are so interlocked that the operator cannot open them 
when power current is flowing in the line. 
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Changes in Interlockings and 
Signaling System 


necessitated a complete reconstruction of the signal- 

ing system. West of Newark the wayside signals of 
the semaphore type on signal bridges were replaced with 
position-light signals which, except at interlockings, are 
mounted on new bridges which form a part of the “H” 
catenary structure. At interlockings the signals are 
mounted on heavy anchor-type bridges which act as 
anchors for the trolley system. West of Newark the 
signals were relocated to afford proper spacing for train 
speeds of 75 m. p. h. with two-block indication, while 
train speeds up to 90 m. p. h. can be accommodated 
merely by changing to three-block indication. 

In the tunnels under the East river and the Hudson 
river, as well as in the Pennsylvania terminal, the color- 
light signals formerly in service were retained. Both of 
the two main tracks from the Pennsylvania terminal 
through the Hudson river tunnels and over the Meadows 
High Line to Manhattan Transfer are signaled for train 
operation in either direction. Reverse running with lock 
and block protection is provided for the tracks in the 
Pennsylvania terminal and through the East river 
tunnels. 

As a part of the new signaling system, continuous 
coded cab-signaling was installed in all the electrified 
territory with the exception of the tracks in the termi- 
nals at New York and Jersey City. Locomotives and 
multiple-unit cars are equipped with cab signaling, in- 
cluding whistle and acknowledger. The cab signal indi- 
cations are, caution-slow speed, approach, approach-re- 
stricting, and clear. 

The automatic train stop system of the tripper type 
formerly used in the tunnels at New York will be re- 
tained for the control of the Long Island equipment. 
These tripper stops are controlled by track circuits with 


T= change-over from steam to electric propulsion 
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Beam-Type Signal Bridge—An Anchor Type of Signal Bridge is Shown 
in the Section “Locating and Erecting Catenary Supporting Structures 


a full block overlap, and, when in the stop position, effect 
an emergency application of the brakes. 


Interlocking Reconstruction 


The respacing of the signals and the introduction of 
the 100-cycle track circuits and the coder cab signaling, 
necessitated numerous changes at the 26 interlockings in 
this territory. Of these plants, 18 are electro-pneumatic 
4 electro-mechanical, 3 mechanical and 1 all-electric; a 
total of 1,053 working levers being involved. 

The a.c. electrification necessitated the installation of 
trolley wires at three draw spans in the New York area; 
two of these plants are of the swing-span type and one 
the lift-span type. At each of these bridges the inter- 
locking circuits are arranged to insure that the trolley 
will not interfere with the opening of the bridge, and 
that the trolley is in place and rails are locked before the 
signals can be cleared. 


100-Cycle for the Signaling 


As the propulsion current is 25-cycle, it was necessary 
to use a different frequency for the signal track circuits 
to prevent any interference. Therefore, 100-cycle cur- 
rent was adopted for the track circuits which, of course 
necessitated an entire new 100-cycle power system for 
the signaling, separate and apart from the propulsion 
power system. 

Centrifugal frequency relays are used on all track 
circuits with the exception of the short ones at inter- 
lockings or on sidings, where single-element frequency 
vane-type relays are used. An important feature of the 
signaling was the installation of impedance bonds, the 
function of which is to terminate the 100-cycle track 
circuit at each signal location, but to continue on to the 
next block the rail circuit for the 25-cycle traction cur- 
rent. 


On the territory from Newark west through Phila- 
delphia to Wilmington and Paoli, only 25-cycle pro- 
pulsion current is used, the signaling power system being 


100-cycle and all track circuits are of the double-rail 
end-feed type, using impedance bonds of 200 amp. per 
rail capacity, with a 4-ohm bond at the feed end and a 
1-ohm bond at the relay end. 
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On the territory between Manhattan Transfer and 
Sunnyside yard, including the New York terminal, as 
well as between Jersey City and Manhattan Transfer, the 
25-cycle propulsion system is superimposed on the pre- 
vious d.c. propulsion system so that these tracks can be 
used By the new 25-cycle equipment, as well as by the 
d.c. equipment of the Long Island between the terminal 
and Sunnyside, and by the d.c. equipment of the Hudson 
& Manhattan between Jersey City, Manhattan Transfer 
and Park Place, Newark. In this a.c.-d.c. territory the 
signal power is 91.6 cycle so as to avoid interference 
with the 100-cycle of harmonics of the 25-cycle propul- 
sion current, resulting from the dual a.c.-d.c. operation 
in this section. The cab signaling equipment is arranged 
to operate efficiently on either 91.6 cycles or 100 cycles. 

In the Pennsylvania terminal area most of the track 
circuits are single rail. Departure test loops automatically 
give the required cycle of cab signal indications before 
trains leave for their destination. Similar test loops will 
be used at Sunnyside yard, Jersey City terminal, Hender- 
son street, Park Place, Journal Square, Manhattan 
Transfer, Millstone and Trenton. In the a.c.-d.c. terri- 
tory the impedance bonds are rated at 1,500 and 2,500 
amp. per rail to take care of the heavy d.c. loads. These 
bonds have an impedance at 100 cycles of approximately 
0.5 ohm. 

To provide the maximum power rail return with the 
least reduction of broken-rail track circuit protection, 
a careful layout of cross-bonding was required. To 
insure maximum broken rail protection of coded track 
circuits in automatic signal territory, the circuits are so 
arranged that when a train enters the block and a “V” 
relay is de-energized by the shunting of the track relay 
the track voltage and local track relay voltages ar 
automatically reduced by an auto-transformer from 110 
volts to 85 volts for the primary side of the track trans- 
former, and from 110 volts to 52.5 volts for the local 
element of the track relay. It is a characteristic of the 
centrifugal relay that it will operate on low track voltage 
provided the local voltage also is lowered. The higher 
values are required, however, to insure the proper brak- 
ing effect needed for quick release of the instrument when 
shunted. The scheme permits correct track circuit values 
for both relay and coded circuits. 

The bonds on the rail joints which are, of course, used 
jointly by the propulsion and the track circuit currents, 
are explained elsewhere in this series of articles. The 
connections from the rails extending to the track trans- 
formers and relays are in No. 6 stranded parkway cable 
buried in the ballast, no conduit being used. At the rail 
the parkway conductor is connected to the pin-type track 
wires by connectors, this connection being placed in the 
bootleg riser. 

The low-voltage control circuits between automatic 
signals are in lead-covered cable run underground in duct. 
As a rule this cable is 30-conductor No. 14 with two 
No. 4 core wires. Parkway cable was used from the 
nearest manhole to the instrument case on each signal 
bridge. At interlockings the lead-covered cable is 61-con- 
ductors in most cases. Where new construction was not 
involved, the cables were run in existing wooden conduit, 
but otherwise the lead cables were run in fibre conduit 
to terminal locations, from which point parkway cable 
extends to various switch and signal units. The fibre duct 
is buried 3 ft. below the surface of the ground and is 
incased in concrete. 

In automatic territory, wooden instrument cases are 
mounted adjacent to the signal bridges on concrete foun- 
dations, while at interlockings the cases are mounted on 
the signal bridges. The cases in the Hudson and East 
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River tunnels are made of copper bearing steel and 
Allegheny metal. 


Duct Line Construction 


On certain sections of the territory now electrified 
the telephone and signal circuits were previously carried 
on line wires. The pole line originally consisted, in some 
locations, of six 10-pin arms along one pole line and, in 
other locations, of three arms on each of two pole lines, 
one of which was on either side of the right-of-way. 
It was felt that these aerial wires would not only be 
a hazard, but would be subject to excessive interference 
from the normal induction to be expected incident to 
the electrification. The relatively large number of addi- 
tional circuits required for electrification purposes, to- 
gether with the telegraph circuits previously superim- 
posed on telephone circuits which would operate 
satisfactorily only on the basis of full metallic operation, 
led to the selection of lead-covered cable as the only 
satisfactory method of economically obtaining the 
desired safety. 

As an example of this construction, the following 
explanation applies to the 18 miles of six-duct conduit 
installed between Liddonfield and Trenton, which con- 
sists of 2 by 3 multiple tile laid three wide and two high 





An Impedance Bond 


on creosoted plank with the top and sides encased in 
concrete. The conduit was laid in this manner with the 
thought that ultimately 9 ducts in a 3 by 3 formation 
would be required; such an arrangement is now attain- 
able merely by excavating and laying the additional three 
ducts on top of the present ones. The majority of the 
manholes were cast in place. The Pennsylvania over- 
hanging type of manhole frame and cover was used in 
all cases where surface traffic was not encountered. 

The conduit was located so that the manholes were 
approximately in line with the catenary poles, this being 
done because there was less probability of future track 
installations blocking the manholes in this location. The 
maximum distance between manholes is 500 ft. so that 
a single 510-ft. length of cable will serve as a replace- 
ment length for the maximum section, thereby eliminat- 
ing the necessity of maintaining a stock of odd lengths 
for replacement in the event of a cable failure. 

A special type of I-beam conduit was used to carry the 
duct across streets and streams where the clear span 
was less than 70 ft. This type of construction places a 
conduit in vertical formation on each side of the web and 
the entire formation is incased in concrete. This con- 
struction permits the duct to be supported only at the 
piers on either end and, because it is not connected to 
the bridge or track structure, the vibration is reduced 
to a minimum. In two or three instances messenger 15 
used to support cables carried across streets where the 
clear span is in excess of 70 ft. The messenger and 
cable are protected against any falling wires by a shield 
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made of galvanized-iron 2-in. mesh, supported by a 
frame. 


Signal Power Supply 


The 6,600-volt 100-cycle signal power line consists of 
two No. 0 seven-strand bare copper conductors strung 
on pin-type insulators mounted on single crossarms 
bolted to the catenary poles 10 ft. below the 132,000-volt 
25-cycle power transmission line. The signal line is 
transposed every 3.5 miles. The 100-cycle signal power 
is supplied from 75-kva. motor-generator sets located 
at various points along the line. For example, between 
Newark and Trenton, one motor-generator is located 
at Morrisville, Princeton Junction, Millstone Junction, 
Rahway and Kearny. At the first three points mentioned, 
a single-phase induction motor is used, taking power 
from the 25-cycle propulsion power system. At the 
two other points, three-phase motors are used, the power 
being taken from a commercial supply or other Pennsyl- 
vania Railroad lines. 

The 100-cycle current is generated at 440 volts, which 
is transformed up to 6,600 volts for the line transmission. 
This line voltage is transformed to 110 volts at the signal 
locations, a 3 kva. 6,600 110-volt transformer being used 
at each automatic signal bridge and a 5 kva. transformer 
at each home signal bridge at an interlocking. The 110- 
volt secondary circuits are so arranged that the load may 
be sectionalized from one transformer to the other, or 
each transformer segregated for certain portions of an 
interlocking. 


Soft Trolley For Movable Railway Bridges i 


O avoid arcing at hard spots where trolleys pass over 
movable railway bridges, means have been developed 
for providing a soft or flexible trolley at the breaks 

in the bridge. The Hackensack river bridge, shown in 
the illustration is so equipped. 

The method used is to provide a sort of traveling phase 
break, as shown in the diagram. The vertical dotted 
lines represent the ends of the lift span and the solid 
lines show the trolley wires. The shore ends of the 
trolleys A and H are dead-ended, respectively, at B and 
I. The circuits are continued through wiping contacts 
to short dead-ended sections OP and QR and through 
similar contacts to the trolleys D and K on the lift span 
which are dead-ended respectively at C and E and J 
and L. This construction and operation is duplicated at 
the other end of the lift span. 

The trolley sections OP and QR are mounted on a 
traveler actuated through ropes, drums and gears at- 
tached to the bridge counterweight. As the bridge starts 
to rise, the travelers at each end of the bridge move back 
over the shore ends of the bridge as shown by the hori- 
zontal dotted lines. They travel at twice the rate at 
which the span rises and will thus clear before the span 
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Manually-operated air-break switches at each signal 
bridge are used to sectionalize the 6,600-volt line when 
desired. The line.transformers are protected with 7,000- 
9,000-volt lightning arresters and are fused at 3 amp. 
on the primary side. The secondary windings of the 3 
kva. transformers are fused at 30 amp. and the 5 kva. 
transformers at 60 amp. 

Automatic switching is provided to switch the line 
load between the different substations mentioned above. 
Power is supplied normally from Morrisville east to 
Princeton Junction; from Millstone west to Princeton 
Junction and east to Rahway ; from Kearny west to Rah- 
way. 

If power should fail at Morrisville or Millstone, 
then Princeton Junction cuts through immediately and 
the machine at Princeton Junction automatically is 
started for standby service and will feed to Morrisville 
and Millstone in case the power fails at both Merrisville 
and Millstone. In case of power failure from Millstone 
east or Kearny west, the machine at Rahway cuts 
through at once and the machine at Rahway auto- 
matically is started for standby service and will feed to 
Kearny and Millstone in case of failure at both Millstone 
and Kearny. Each machine locks out in case of over 
current or under voltage and service must be restored 
by manual operation. The same general scheme of 
power supply for signaling employed in the Newark- 
Trenton section is also used for the other territories 
involved in the electrification project. 





Hackensack River Lift Bridge Equipped with Traveling Trolley Sections 


reaches the trolley level. The travelers are 80 ft. long 
and travel a distance of 46 ft. They may be operated by 
hand in case the mechanism fails to function properly. 

This arrangement avoids contact of the pantographs 
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Diagram of Catenary Circuits on Lift Bridge—Diagonal Lines Indicate Wiping Contacts 
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with any rigid members since it slides from one sus- 
pended wire to another as the locomotive or multiple- 
unit car crosses the bridge. In addition to the bridge 
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trolleys described, connections are also carried overhead 
above the maximum lift of the bridge so that no circuit 
is opened when the bridge is raised. 


Inductive Co-ordination 


HE inductive coordination of the electrification cir- 
7 cuits with commercial and private communication 

systems, as in the past, has been handled through co- 
operation with the commercial telephone and telegraph 
companies and the railroad’s telephone and telegraph, sig- 
nal and electrical departments. This cooperative work 
was undertaken at an early stage in the development of 
the design of the electrification system, hence it was pos- 
sible to carry out the tests necessary for planning meas- 
ures of coordination well in advance of electrical con- 
struction. Using portable testing apparatus developed 
especially for the purpose, testing of this kind was carried 
on over the entire section between Philadelphia and New 
York and between Philadelphia and Norristown. 

The standards of construction adhered to on this elec- 
trification and certain features of the design simplify, 
to a considerable extent, the problem of inductive co- 
ordination. The most outstanding of these features are: 
(a) rugged construction and ample insulation of the 
overhead system, which reduce the frequency of occur- 
rence of short circuits; (b) the use of high-speed circuit 
breakers in trolley feeders, which limits the duration of 
short-circuit currents; (c) thorough bonding of rail 
joints and the use of high conductivity ground wires on 
the transmission lines, which reduce the current escaping 


from the return system to earth; and (d) avoidance of 
stub-end feeds, thus limiting the inductive effect of load 
currents. 

The communication facilities of the Pennsylvania Rail- 
road between Philadelphia and New York are largely in 
underground cable. The sheaths of these cables afford 
a certain shielding effect against induced voltages. To 
provide additional shielding a 4/0 copper wire was placed 
in a spare duct throughout the entire section and bonded 
to the rail return system. A reduction in 25-cycle in- 
duced voltage of approximately 50 per cent has been 
secured by this shield wire. On the Schuylkill division 
the communication circuits are largely in aerial cable on 
the railroad right-of-way. The sheath of this cable is en- 
cased in tape armor and two 4/0 copper shield wires 
are carried on poles which support the cable. The com- 
bined effect of the tape armor and the shield wires re- 
duces the 25-cycle induction in these circuits about 65 
per cent. 

Operating experience along the sections which have 
been in electrical operation for some time has shown 
that, in general, coordination of the two services has 
been satisfactory. On the basis of this experience and 
on the basis of the preliminary studies and tests, similar 
results are expected on the sections recently electrified. 


Tedious Calculations Made Easy 


determined by calculation. When the circuits are 

complicated, as is the case of the Pennsylvania 
transmission and distribution system with its many sub- 
stations, several power supply stations and many moving 
electrical loads, the required calculations become tedious. 
An a. c. calculating board purchased by the railroad 
has practically eliminated all such calculations. On this 
board, the values of resistance, inductance and capacity 


F aetermined 6 characteristics of circuits may be pre- 





to be found in practice are set up in miniature and cor- 
responding miniature values of voltage or current with 
suitable frequency and phase relationships are applied to 
the circuits set up. With conditions thus established on 
the main switchboard shown in the illustration, meters 
on the desk or control board can be inserted in or con- 
nected to any desired part of the circuit to show what 
the value of current, voltage, or phase angle is at any 
point under a given set of conditions. 


The Calculating Board in 
Pennsylvania Station, New 
York City 
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The measurements include fault conditions; this is 
particularly important in predetermining the proper se- 
quence of relay operations. The board can also be used 
for a variety of other kinds of calculations such as to 
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determine division of load between the several power 
sources, how much of a transmission line disturbance can 
obtain before the generators at the power plants will fall 
out of step, etc. 


Concentric Cables 


Island City power plant and the Hackensack portal 
is made through the East river and Hudson river 
tunnels by concentric cables. These also provide feeders 
to the Sunnyside yard and Pennsylvania station areas. 
Power is generated at Long Island City at 11,000-volts 
and one-to-one ratio transformers connect the generators 
with the cables. These transformers serve to keep the 
rail ground off the power plant generators. At the 
Hackensack portal the 11,000-volt cables. are connected 
through 11,000/132,000-volt transformers to the trans- 
mission lines. 
A cable consists of a central 1,250,000 c.m. conductor 
made up of ninety-one .1174-in. bare copper wires in- 
sulated with 21/64-in. paper insulation. Around this 


G land City power connection between the Long 


insulation is stranded the outer conductor, consisting of 
thirty-two .1985-in. bare copper wires. Over the outer 
conductor is placed 7/64-in. paper insulation, and 
5/32-in. lead sheath. The outer conductor is connected 
to the rail at specific locations. There are three cables 
under the East river and four under the Hudson river. 

Concentric cable has been used previously for low- 
voltage distribution circuits but the cable used in the 
tunnels was developed especially for the Pennsylvania 
11,000-volt service. As compared with two-conductor 
cable, or two single-conductor cables, the cost and size of 
both cable and conductor are greatly reduced. The con- 
centric cable also serves materially to reduce inductive 
losses. 


Modern Electric Equipment Repair Facilities 


about by the through and suburban electrification of 

the Pennsylvania were made at Wilmington, Del., 
where complete shop facilities have been provided for 
the heavy repair of the electric locomotives and the 
multiple-unit suburban cars. In addition, oil, water and 
sanding stations have been added at the different electri- 
fication terminals. An inspection shed at Paoli for the 
making of routine periodic inspections of the multiple- 
unit equipment is retained. 

The electric locomotive repair facilities at Wilmington 
are housed in the steam locomotive erecting shop at that 
point, which for many years has handled all back-shop 
repairs of the steam power operated at that point. With 
the coming of electrification, this shop has been under- 
going major changes in order that it might be used for 
making heavy repair to electric locomotives and to such 
steam power as remains in service. Eventually, it is 
expected that the shop will be used almost entirely for 
electric locomotive repairs. 

At present, the electric locomotive repair . facilities 
occupy less than one-half of the main longitudinal erect- 
ing bay of the shop, and about two-thirds of one of the 
main auxiliary bays of the shop, the latter space being 
approximately 300 ft. long by 60 ft. wide. A new wood 
block floor has been laid in this latter area and the shop 
has been painted with aluminum paint to improve its 
general appearance and lighting conditions. 

While limited in size at the present time, the electric 
locomotive repair shop is equipped for handling all 
classes of repairs, including those to motors, trans- 
formers, boilers, frames, trucks 2nd wheels. The electric 
motor repair section is equipped for the complete dis- 
mantling of motors and transformers, for rewinding 
armatures and fields, for all classes of commutator work, 
and for the manufacture of pantograph shoes. Some of 
the more important shop equipment includes two racks 


T = major changes in maintenance facilities brought 


for supporting and rotating motors while being dis- 
mantled or assembled; a commutator turning machine ; 
a commutator slotting machine; a lathe for banding 
armatures ; six stator racks; a 200-ton press for remov- 
ing or applying the stator bushings in which the fields 
of the motors are assembled ; a machine for seasoning or 
hardening commutator surfaces to increase their life; a 
testing transformer to permit a high potential test of all 
electrical parts; a large cleaning tank for cleaning elec- 
trical parts; two large dipping tanks and two baking 
ovens for the proper treatment of motor and transformer 
windings with insulating varnish; and suitable machines 
for the stamping, punching and forming of pantograph 
shoes. To facilitate the handling of the electrical equip- 
ment being repaired, the erecting shop is fitted with two 
100-ton and one 15-ton traveling cranes, and the electric 
motor repair section has two 15-ton cranes. 





One of the New Locomotives Ready to be Serviced at the Water, Oil 
and Sand Station at Wilmington, Del. 
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General View Through the Electric Locomotive Motor Repair Shop 
at Wilmington, Del. 


Major repairs are handled progressively through the 
shop and are timed to produce the most effective output. 
While repairs are being made in the erecting shop to a 
locomotive proper, or to its mechanical equipment, elec- 
trical repairs proceed in the electric motor repair shop. 
Motors requiring repairs are transferred to the motor 
shop where here they are put on the dismantling rack, 
and their armatures are removed. The armatures are 
then taken to a lathe where they are turned and slotted, 
or rewound, if necessary, and then go to the ovens for 
heating prior to being dipped and baked. Following 
preheating, the armatures are sent to the dipping tanks, 
where they are immersed in an insulating varnish, and 
they are then baked to afford the varnish suitable harden- 
ing treatment. From the ovens they are taken to the 
assembly rack where they are installed in their motors, 
the other parts of which have been gone over and re- 
paired, if necessary, while the armature work was under 
way. Thus overhauled and reassembled, the motors are 
ready to be reinstalled in the locomotive from which they 
were removed. 


Other Shop and Terminal Facilities 


All class repairs to the motor units of the multiple- 
unit suburban equipment are made at the large car shop 
at Wilmington, where special facilities have been added 
to permit the complete overhauling of the electrical equip- 
ment as well as the cars themselves. To do this work, 
an extension, approximately 300 ft. long by 200 ft. 
wide, was made to the existing car shop, and is thor- 
oughly equipped to permit all classes of repairs. 

Operations at the shop are progressive, as in the electric 
locomotive shop, so that while motor, transformer and 
other electrical equipment repairs are being made in the 
electrical repair section, car repairs, including body, 
truck, wheel and upholstery work, are made in the 
mechanical repair section. 

Periodic or mileage inspections of the multiple- unit 
equipment are made at Paoli, where there is an in- 
spection shed, 400 ft. long by 150 ft. wide. This shed, 
which is of brick construction, with large glazed wall 
areas, a truss roof and a concrete floor, has five through 
pit tracks and all equipment necessary for the inspections 
and minor repairs made at this point. 

To meet the requirements of the new electric loco- 
motives for sand, and for water and oil for the operation 
of their oil-fired coach heating boilers, it was necessary 
to establish new sand, water and oil stations at the vari- 
ous electrification terminals. Typical of these stations is 
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the one at Wilmington, shown in one of the illustrations. 

This plant consists essentially of two sand towers, one 
on each side of a service track, with water and oil feed 
outlets also on both sides of the track, so that locomotives 
can be serviced regardless of the way they are turned. 
The sanding towers, which are approximately 30 ft. 
high, consist essentially of a six-ton dry sand drum, sup- 
ported on a structural steel column, which feeds the sand 
to the storage boxes of the locomotives by gravity. The 
elevated supply drums are kept filled with dry sand by 
air, the sand having been dried previously in the sand 
dryer. 

At Wilmington, the dry sand is furnished by the old 
sanding plant constructed and operated in conjunction 
with the steam locomotive coaling trestle at that point. 
This same arrangement, using existing sand drying 
facilities, is followed at certain other points. Loading 
of the locomotive sand boxes is done from platforms 
on both sides of the service tracks, supported by the 
sanding towers. 


Fuel and Water Supply 


The fuel oil supply is kept in underground steel tanks. 
These tanks are installed at suitable points free of tracks, 
and the oil is conveyed in underground pipes to the 
locomotive oiling station. The unloading of tank cars 
into the supply tanks is by gravity, while the delivery 
to locomotives is made by oil handling pumps, similar 
to those employed at filling stations to deliver gasoline 
to automobiles. 

The only unusual features about the water supply 
facilities are that connection with the water reservoirs 
of the locomotives is made through flexible hose from 
ground outlets located at each side of the sanding towers, 
and that at practically all points the water is treated with 
a softening compound to minimize its scale forming 
properties. This latter feature is of particular importance 
because of the unusually rapid rate of evaporation which 
takes place in the car heating boilers. 


* * * 


The field engineering and supervision of the electri- 
fication project is handled under the direction of the 
Electrical Engineer, who, with the aid of an engineering 
staff, approves and oversees the layout and execution 
of the field work. The designing engineers are Gibbs 
and Hill, consulting engineers, New York. The greater 
part of the construction work is let out to contract, 
members of the electrical engineer staff serving to 
supervise and inspect the individual branches of the con- 
tract work. 
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Section of the Multiple-Unit Motor Repair Shop at Wilmington, Del. 
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William H. Woodin To Become 


Secretary of Treasury 


Selection of well-known railway equipment executive 
for important cabinet post announced 
by President-Elect Roosevelt 


American Car & Foundry Company, and chair- 

man of the board of directors of the American 
Locomotive Company, has been selected to become 
secretary of the treasury in the cabinet of President- 
Elect Franklin D. Roosevelt. Thus, as did his prede- 
cessor, President Hoover, so 
also has Mr. Roosevelt chosen 
one of his administration 
leaders from the railway equip- 
ment industry. Robert P. 
Lamont, former president of 
the American Steel Foundries, 
served as secretary of com- 
merce from the inception of 
the Hoover, administration on 
March 4, 1929, until August, 
1932, when he resigned to be- 
come president of the Ameri- 
can Iron and Steel Institute. 

The announcement of Mr. 
Woodin’s selection came on 
February 21 with a statement 
from the President-Elect 
which said that Mr. Woodin 
was “virtually drafted’ into 
the public service since he 
“was loath to relinquish at 
this time the active control of 
the many industrial enterprises 
with which he has been so long 
and prominently identified.” 
Mr. Woodin, in a conference 
with the press on February 23, 
pointed out that he must neces- 
sarily resign his executive 
positions and directorships in 
business before assuming 
office on March 4. This, he 
said, will be done next week but meanwhile there was no 
announcement as to his successor or successors in the 
various executive positions which he holds with equip- 
ment companies. 

In addition to the positions mentioned at the outset 
Mr. Woodin is now president of the American Car & 
Foundry Export Company; president of the American 
Car & Foundry Securities Corporation; chairman of the 
board and president of the American Car & Foundry 
Motors Company; chairman of the board and president 
of the Brill Corporation; president of the J. G. Brill 
Company; president and chairman of the board of the 
American Locomotive Sales Corporation; chairman of 
the board of the Montreal Locomotive Works, Ltd.; 
chairman of the board of the Railway Steel-Spring 
Company; and chairman of the executive committee of 
the McIntosh & Seymour Corporation. In addition to 
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William H. Woodin 


directorships which he holds in each of the foregoing 
companies, Mr. Woodin is also a director of the Con- 
solidated Railroad of Cuba, the Superheater Company 
and the Federal Reserve Bank of New York. 

William Hartman Woodin is a descendant of a family 
which has been associated with railway car building 
practically since the inception 
of that industry in this 
country. In 1849 his grand- 
father, after whom he is 
named, entered a partnership 
with Mordecai W. Jackson to 
establish at Berwick, Pa., a 
foundry under the firm name 
of Jackson & Woodin for the 
manufacture of stoves, plows, 
iron pipe and other foundry 
products. In 1861 this busi- 
ness was extended to include 
the manufacture of cars and 
in 1872 it was absorbed by a 
new company known as the 
Jackson & Woodin Manufac- 
turing Company. This latter 
was one of the firms which in 
1899 were merged to form 
American Car & Foundry 
Company. 

Mr. Woodin was born at 
Berwick, Pa., May 27, 1868, 
and received a technical educa- 
tion at the Columbia Uni- 
versity School of Mines which 
he attended with the class of 
1890. Upon leaving college he 
entered the shops of the Jack- 
son & Woodin Manufacturing 
Company at Berwick and in 
1892 was appointed general 
superintendent of that plant. Three years later, in 1895, 
he was elected vice-president and his promotion to the 
presidency came in 1899. With the merging of the plant 
into the American Car & Foundry Company in the latter 
year, Mr. Woodin was appointed district manager of the 
Berwick plant. He next became assistant to the first 
vice-president of the new company and in 1902 he was 
appointed a director and assistant to the president, hav- 
ing general direction of the company’s affairs under 
President Frederick H. Eaton, whom, on February 1, 
1916, Mr. Woodin succeeded in the presidency. Mr. 
Woodin first became president of the American Loco- 
motive Company in December, 1925, succeeding the late 
Andrew Fletcher. In May, 1926, however, he tempor- 
arily relinquished the position and was succeeded by 
Frederick F,. Fitzpatrick, former president of the Rail- 
way Steel-Spring Company. After the death of Mr. 
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Fitzpatrick in November, 1927, Mr. Woodin was again 
the American Locomotive Company’s president until 
April, 1929 when, remaining as chairman of the board, 
he was succeeded in the presidency by William C. 
Dickerman. 


Freight Car Loading 


WV ees a large increase in coal traffic, offsetting 


decreases in other commodities, revenue freight 

car loading for the week ended February 11, 
amounted to 501,320 cars. This was an increase of 
18,218 cars above the loading for the week before but 
60,215 cars less than that for the corresponding week of 
last year. Coal loading for the week amounted to 
146,889 cars, an increase of 40,672 cars as compared 
with the week before and of 35,973 cars as compared 
with last year. Loading of coke and ore also showed 
increases as compared with the preceding week but other 
commodity classifications showed decreases, including a 
reduction of 10,752 cars in miscellaneous freight. The 
summary, as compiled by the Car Service Division of 
the American Railway Association, follows: 


Revenue Freight Car Loading 
Week Ended Saturday, February 11, 1933 
Districts 1933 1932 1931 
119,456 126,813 164,357 














NN oe capes ac beediaeeeeeskerase 
DE Soke cetccunneneteesenseees 93,627 112,118 147,522 
DE: cans eos creaered eeteaateesie 40,885 37,623 43,658 
SEE OTe TEE TT OTT eT. 82,307 86,706 112,268 
ER, sc vateveceuvesereseneenee 50,493 64,482 87,964 
Comtral Western ..ccc cc ccccccccccccss 71,341 85,195 105,936 
DONE. a bi. ccccecesecececereccoe 43,211 48,598 58,984 
Total Western Districts..............+. 165,045 198,275 252,884 
Peed BE Des oc cccecenccsecveveccss 501,320 561,535 720,689 
Commodities 

Grain and Grain Products............. 21,461 32,023 41,279 
Bes FE cavesebcteeeercssvsccsiooess 15,729 18,754 23,033 
Sl non hede Se ti eb hee C04 vbeddennesenes 146,889 110,916 148,209 
PE. ccdtaded estGeudsawwne chee ne teuss 7,297 5,676 9,192 
Werest PreGeets ccc cccccccceccoccvcess 12,243 19,747 34,883 
eee cRasaebey es tedee ease aeas eens 2,095 2,853 5,899 
eS SS errr errr Ter 154,052 186,569 212,610 
Miscellaneous ..ccccccccccccccccccscces 141,554 184,997 245,584 
February Wace ccccccccccesscccssevvces 501,320 561,535 720,689 
February 4....ccccecceccecsccccccecs 483,192 573,923 719,053 
January 28... ccccccsccccccccccecs 472,088 560,343 719,397 
FORUEG Be ccccevccccccersevesscooes 496,434 562,101 715,474 
January 14.....ccccecececcccrsecoece 506,322 572,649 725,212 

Cumulative totals, 6 weeks......... 2,895,008 3,402,229 4,312,953 


Car Loading in Canada 


Car loadings in Canada for the week ended February 
11 amounted to 30,691 cars, as compared with 31,911 
cars for the previous week and 31,437 cars for the 
fourth week. The very low temperature which was more 
or less general over all of Canada for most of the week 
was undoubtedly the main reason for the decrease in- 
stead of the usual increase. The index number dropped 
from 55.93 for the previous week to 53.22 which is a 
new low record for the past two years. 
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Total Total Cars 
Cars Rec’d from 
Loaded Connections 
Total for Canada: 
February 11, 1933.......----seeeeeeees 30,691 16,211 
February 4, 1933.......0.00eeeceeeees 31,911 17,119 
January 28, 1933.......-.-sceeeeeeece 31,437 17,474 
February 13, 1932......+-.-+eeeeeceees 41,234 22,214 
Cumulative Totals for Canada: 
February 11, 1933.......+---sseeeeeees 186,397 100,853 
EY CN soes scevetsseonernd 242,061 122,910 
February 7, 1931........cccccccevecce 269,138 159,300 
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Transportation 


Leadership Needed 


HERE is a crying need for leadership in the trans- 
7 portation field today, but “railroad managements” 
are running in circles, according to E. A. Jack, 
general traffic manager of the Aluminum Company of 
America, in an address before the Traffic Club of 


Chicago on February 16. He spoke in part as follows: 


“Everyone knows that the motor truck is not as 
economically efficient as the railroad, but it is thriving 
on the rates the railroads have been forced to charge 
because of the tape worms we have foisted on them 
through silly legislation. But so completely are we 
hypnotized by the professional politician that the only 
remedy we can think of is to pass more ‘damfool’ laws. 

“In just the degree that one lets himself be dominated 
by another, in just that degree does the one dominated 
lose the capacity to think. Bureaucracy is the champion 
think deleter and leadership exterminator. Think of the 
crying need for leadership in the transportation field to- 
day and the pitiful absence of it. Railroad manage- 
ments are running in circles, and this is particularly true 
among traffic men. Some traffic men, recognizing the 
fact that it is the bureaucracy-made rates that are at the 
root of the truck competition, are trying to meet that 
situation in a logical way by making the railroad rates 
and service conform to the rates and service of their 
competitors, while at the same time another group of 
traffic men, known as the Commodity Rate Revision 
committee, are wasting their time and that of others in 
the perfectly absurb attempt to relate commodity rates 
to the purely empirical first-class rate, losing sight 
entirely of the fact that it is just such technocratic rate 
making that has produced the truck competition and 
which the other branch of the traffic department is going 
gray-headed trying to meet. 


Subsidizing the Truck 


“Now, while one traffic committee is losing itself in 
the maze of commodity rate technocracy and another lot 
of traffic officials are doing their best to repair the 
damage done by such rate technocracy, a third branch 
of the railroad is flooding the country with malicious, 
though clever and adroit, propaganda based on half 
knowledge at best and frequently on nothing more than 
prejudice, in an effort to force upon truck and barge 
lines the same kind of technocratic regulation which has 
brought the railroads to their present plight. Spurred 
by such adroit propaganda which we swallow without 
reasoning, we raise a great hue and cry about subsidizing 
the trucks, providing free rights of way for them, etc., 
while in the same breath we go into ecstasies over the 
announcement that the government is going to expend 
millions to develop the inland waterways, notwithstand- 
ing the fact that it has been proven that every dollar 
spent in an effort to create and maintain artificial 
channels in our rivers has been worse than wasted. 

“There is fundamentally but one justification for the 
establishment of an additional transportation facility 
and that is: Will it increase the volume of commerce! 
If such additional facility will not increase the volume 
of commerce, then, regardless of whether it performs 
the service at lesser cost or in a better way, it is of highly 
doubtful economic value. Nevertheless, we continue to 
follow will-o’-the-wisps put forward by persuasive 
oratory or appeals to prejudice and ignorance, instead 
of exercising our gray matter and reaching conclusions 
based on sound judgment. Then we wonder why we 
have not any sound constructive leadership.” 
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“Some Observations on Railway 
Purchasing’ 


Ethics, buying below cost and price-fixing discussed in talk 
before New England Railroad Club 


By C. E. Smith 


Vice-President, Purchases and Stores, New York, New Haven & Hartford 


OCCUPY a rather unique position because after 30 
| years’ service as an engineer, I was suddenly thrust 

into purchasing three years ago and had to start at 
the bottom and work my way up. I have discovered 
that there is a considerable difference between being an 
engineer and a purchasing agent. The Railway Busi- 
ness Association printed a bulletin in November, 1930, 
entitled “Principles and Standards of Purchasing Prac- 
tice,” which began as follows: 


“Darwin seems not to have studied railroad purchasing agents 
or supply men, but his observations of animals suggest the 
phenomena he would have reported if he had labored in that 
interesting field. 

“A purchasing agent is a hedonist if it gives him ghoulish 
glee to chop the price. His favorite character in fiction is the 
Emperor of Japan in Gilbert and Sullivan’s Operetta, The 
Mikado, a potentate deriving his highest ecstasy from the 
agonies of the unfortunates who come to do business with him 
and whom he exultingly boiled in oil.” 


Elbert Hubbard also wrote a definition of a purchas- 
ing agent. He said: 


“The typical buyer is a man past middle life, spare, wrinkled, 
intelligent, cold, passive, non-committal ; with eyes like a codfish, 
polite in contact, but at the same time unresponsive, cool, calm 
and as damnably composed as a concrete post or a plaster-of- 
Paris cast; a human petrification with a heart of feldspar and 
without charm or the friendly germ, minus bowels, passions, or 
a sense of humor. Happily they never reproduced, and all of 
them finally go to hell.” 


The reason for such statements is that no matter 
how conservative and fair a purchasing agent may try 
to be, everytime he takes bids from more than one bid- 
der, he can only make one happy; if there are ten on 
the list, he makes nine unhappy, and as time goes on, 
there is a much larger number of disappointed bidders 
than happy bidders. 

The National Association of Purchasing Agents is 
composed of about 3,000 purchasing officers of our larg- 
est industries. It is a very live and active organization, 
and its code of ethics and standards of buying and selling 
should please any seller or any manufacturer. They are: 


(1) To consider, first, the interests of his company in all 
transactions and to carry out and believe in its established 
policies. ; 

(2) To be receptive to competent counsel from his colleagues 
and to be guided by such counsel without impairing the dignity 
and responsibility of his office. ; ‘ , 

(3) To buy without prejudice, seeking to obtain the maximum 
ultimate value for each dollar of expenditure. ’ 

(4) To strive consistently for knowledge of the materials 
and processes of manufacture, and to establish practical methods 
for the conduct of his office. ; } 

(5) To subscribe to and work for honesty and truth in buying 
and selling, and to denounce all forms and manifestations of 
commercial bribery. ; 

(6) To accord a prompt and courteous reception, so far as 


*From an address entitled “Some Phases of the Present Railroad Situa- 
tion”, presented in Boston, Mass., on December 13, 1932. 
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conditions will permit, to all who call on a legitimate business 
mission. 


(7) To respect his obligations and to require that obligations 
to him and to his concern be respected, consistent with good 
business practice. 


(8) To avoid sharp practice. 

(9) To counsel and assist fellow purchasing agents in the 
performance of their duties, whenever occasion permits. 

(10) To co-operate with all organizations and individuals 
engaged in activities designed to enhance the development and 
standing of purchasing.” 

On the whole, purchasing pretty fairly conforms with 
the principles laid down. 


Purchasing Details Many 


Few know how much detail work there is in a pur- 
chasing department. On the New Haven, a count was 
made one month of all the various operations going 
through the office. From that we determined that we 
were receiving and sending 1,000 letters a day, 300,000 
letters a year, receiving 35,000 requisitions, sending out 
3,500 inquiries for bids to 35,000 firms, and placing 80,- 
000 orders for 200,000 items. We were receiving and 
checking over 100,000 invoices and rendering over 40,- 
000 vouchers. In our material stores at various points 
we have in stock over 50,000 separate items. A short 
time ago I had placed in front of me a tabulation of bids 
on gaskets for an automotive unit. There were 812 
separate gaskets on that list. 

With all that detail, one can see the reason for the 
pained look that comes over a purchasing agent’s face 
when a technician on any particular thing starts to give 
a technological lecture on that particular commodity. 
The purchasing agent must be as much interested in 
49,999 other things. He is interested in getting proper 
quality and in having the right amount in stock, but not 
too much. 

Railroad buying is a little different from other buy- 
ing. Every salesman is a potential customer of the rail- 
road. He is either a potential traveler or his company 
is a potential or actual shipper. Where the purchasing 
agent of any other industry can see people or not see 
them, as he pleases, the purchasing agent of a railroad 
cannot afford to do that, because if he refuses two or 
three times, the salesman’s superior will be calling on 
his superior and he will be asked what he is doing to 
run business away from his railroad. 

The question of reciprocity comes in. I call it traffic 
diplomacy. Many express the idea that reciprocity can- 
not be practiced without sacrificing quality and paying 
more for goods. That is not necessarily so, and I believe 
is quite exceptional. It is just as easy to buy from 
people who are reasonable, on a reciprocity basis and 
secure proper quality and the best prices, as it is to 
buy on any other basis. We try in ovr buying—and 
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I do not think we depart much from it—to consider 
quality as the first consideration. That ought to be 
self-evident, because nobody who has anything to do 
with railroading dares to depart from quality. If he 
does, he is liable to get into trouble. Price is a second- 
ary consideration always. Quality being equal, price 
governs, and traffic considerations come third. And 
traffic only plays a part when quality and price are the 
same, as they are on many standard articles. 


What About Price Cutting? 


We hear a lot about so-called price buying and buy- 
ing below cost. We buy 99.99 per cent of our goods 
on the basis of the lowest price obtained on the first 
bidding from a responsible company. We throw aside 
low prices from irresponsible companies and for goods 
that are not proved. When the engineer of tests or any 
one else puts thumbs down on the quality of an article, 
it is marked “N.G.”, even though the price is low. 

I have heard a lot about purchasing agents bringing 
men in and hammering them down. I know nothing 
about it. I have heard of purchasing agents holding 
tabulations of bids on their desks waiting for salesmen 
to come in and submit prices lower than their own bids. 
That has never happened to me. If I can debunk a little 
of that, I will be happy to do so. Nobody can sell below 
cost very long and stay in business. 

Any company must sell below cost commodities that 
cost them much more than the going price at the time 
of sale. With copper at five cents a pound, would any 
purchasing agent be justified in paying 18 cents to avoid 
buying below cost from a company that had paid 18 cents 
for the copper? If he persisted, how long would his 
company stay in business? 

A few years ago, a standard commodity was selling 
at $28 a ton, f. o. b. mill, in the United States. The 
same commodity was sold at $26 a ton, f. o. b. cars ship 
side, South Africa. Both of those prices were right. 
What was the cost of that commodity. Was the com- 
modity that was sold in South Africa sold below cost? 
It was not, because the company that sold it was a hard- 
headed company that wasn’t selling anything below cost. 
Was $28 a ton below cost? It was not. 

I have signed a contract for the third successive year 
with a reputable company for a regular supply of a com- 
modity of which we use a lot at a price 30 per cent below 
the standard price submitted by the four principal com- 
petitors. Is that company selling below cost? It is not. 
It is making money. The explanation of the 30-per cent 
difference in cost is simply this: The higher price in- 
cluded all the out-of-pocket expense for materials, labor, 
taxes and overhead, plant maintenance, depreciation and 
profit, and, in addition, a sales expense of about 35 per 
cent, which included the expense of door-to-door selling 
not in any way comparable with the quantities we buy or 
the cost of selling to us. The company that gave us the 
lower price adds about 5 per cent sales expense, which 
more than covers their sales expense to us. They are 
not selling below cost, and I am not buying below cost. 
Most people who complain about this buying and selling 
below cost and price cutting are complaining about the 
fellow who is selling below the price they would like to 
get. I do not call that buying and selling below cost. 

We have an interesting experience with locomotive 
coal prices. If I should now pay the price we paid in 
1928, people would say I was crazy, but if, in 1928, I 
had suggested that I might buy coal as cheap as we are 
buying it in 1932, people would also have said I was 
crazy. Nevertheless, each year we have signed contracts 
for coal at prices which, we were told, were below cost, 
only to follow it the next year with contracts at still 
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lower prices. There has been no time in the last five 
years that I could not have bought coal cheaper than the 
contract price, and always the company that was selling 
the coal got something more than its cost. The prices 
were made by the industry—not us. 

Somebody will say: “They are not making money.” 
That brings in the next question: What is cost? Ata 
time of big production and big sales, the total overhead, 
interest, profit, surplus, taxes and other fixed items go 
against large volume of business. If you include all 
this cost at a time when business is running 20 per cent 
of normal, the charge for these items will be five times 
as much as in a good year. And you cannot get it in 
a bad market. Cost must include the out-of-pocket ex- 
penses and a reasonable share of the overhead, even if it 
is not all the overhead. 

People will say that is selling below cost, but, if so, 
it is selling below a cost that nobody can get, so why 
talk about it? 

The effort that is being made to fix prices, to make 
prices high, is something we do not need to worry about. 
We can accept it with complacent indifference because, 
in the long pull, every price-fixing endeavor of history 
has failed. They have all defeated themselves. And 
the higher the price is, the quicker it defeats itself and 
the harder is the fall. 

Copper at 5 cents per Ib. is the direct result of fixed 
prices of 18 cents and 24 cents. When copper was fixed 
at 18 and 24 cents a Ib., it encouraged everybody in the 
world who knew where there was a pound of copper, 
to get it out. It also encouraged everybody who knew 
of a substitute that could be used for copper to sell it 
in competition with copper. The result was a reduction 
in the demand and an increase in the supply. The law 
of supply and demand is as inexorable as the rising and 
setting of the sun. It may be deferred, but it gets in its 
“licks” in the long run. We are suffering from the 
working of the law of supply and demand and the way 
we “monkeyed” with it during the good business years. 
It would have been better if the prices of some of these 
commodities had not been fixed so high as to encourage 
their over-production. 

Another interesting doctrine is that before business 
can recover, prices must return to where they were be- 
fore they fell. I am afraid we are doomed to disappoint- 
ment. I received a diagram prepared from figures 
compiled by Leonard Ayres, of the Cleveland Trust 
Company, and plotted by the McGill Commodity Service 
of Auburndale, Mass. It shows that with the average 
wholesale commodity prices from 1910 to 1914 taken 
as an average of 100 per cent, there have been only about 
10 years in 100 years when those prices have been more 
than 5 per cent higher, with the exception of two 15-year 
periods, one during and after the Civil War and the 
other during and after the World War. For 60 years 
of that 100-year period, the wholesale commodity prices 
were just about on the 1910-1914 level, and at times 
were lower than they are today. The indication of that 
chart is that we are in for a long period of low whole- 
sale commodity prices, and the sooner we make adjust- 
ments to suit, the sooner we will be getting back to a 
normal volume of business. It also shows that there 
have been many periods of good business while prices 
were low. ; 

I have found in the three years I have been buying 
for the New Haven that a purchasing officer must be 
above reproach. He must not only be honest, but he 
must so conduct himself that he will be believed to be 
honest. There is quite a difference. The former may 
be taken for granted. The latter must be proved by 
constant care and watchfulness. 
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Pacific Greyhound Gains in Depression 


Net profit for 1932 was $412,960, compared to $382,964 
in 1931 — Expenses rigidly curtailed 


Corporation, motor coach operating affiliate of the 

Southern Pacific and the Great Northern, continued 
to forge ahead in spite of depressed business conditions. 
When most other industries and transportation com- 
panies were reporting substantial deficits, and while the 
number of receiverships steadily mounted, the Pacific 
Greyhound Corporation had a net income in 1932 of 
more than $400,000, an increase of $30,000 over that 
of 1931. 

The Pacific Greyhound Corporation is the holding 
company for the Pacific Greyhound Lines. The South- 
ern Pacific holds one-third of the capital stock of the 
holding company, while the Great Northern is also a 
stockholder of substantial size. The record which the 
company made in 1932, under the leadership of T. B. 
Wilson, president of the Pacific Greyhound Corporation, 
and formerly in charge of the Southern Pacific Motor 
Transport Company, original bus operating subsidiary 
of the railway, has attracted wide attention on the 
Pacific Coast and among transportation men throughout 
the United States. 

The increase in net income in spite of reduced 
revenues in 1932 was accomplished by the application of 
strict economy to every phase of the company’s activities. 
Each item in the company’s operations was carefully 


|‘ 1932, as in previous years, the Pacific Greyhound 
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scrutinized from the standpoint of savings which might 
be made in connection with it, to the extent permitted 
by maintenance of unimpaired transportation service. 


How Expenses Were Reduced 


Expenses were reduced in many ways under the re- 
gime of economy instituted by the management. First, 
there was a lopping off of a number of unproductive 
routes, resulting in a reduction in the number of miles 
of routes operated to 7,891, as compared to 8,445 in 
1931. Second, there were numerous consolidations of 
motor coach schedules where these could be carried out 
without materially injuring the service offered to the 
public. As a result, the total bus-miles operated in 1932 
were 19,812,838, compared with 23,919,880 in the pre- 
vious year. Operating and maintenance methods were 
so revised as to eliminate every element of cost beyond 
those strictly necessary, with results which were re- 
flected in a large number of the operating statistics for 
the year. Equipment and practices were standardized. 
A strong and successful drive was made to reduce acci- 
dents, with the result that repair and insurance costs 
were substantially reduced. One of the factors con- 
tributing to the reduction of accidents was the establish- 
ment of a bonus system, whereby motor coach drivers 
were given bonuses in addition to their wages, these 
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bonuses amounting to one-half cent per mile operated 
without accidents after six months without an accident. 
The drive for economy in operation was matched by the 
drive for traffic, with the result that revenues, while 
lower than those in 1931, did not represent as severe a 
decline as noted on many other transportation com- 
panies. 


Expense Reduction Greater Than Revenue Loss 


The consolidated profit and loss statement of the 
Pacific Greyhound Corporation and its subsidiaries for 
the years 1932 and 1931 is shown in the accompanying 
tabulation. Operating revenues declined from $6,569,- 


penses were being reduced three cents per motor coach- 
mile. 

Net operating income for 1932 was $441,746, as com- 
pared with $360,901 in 1931. This represented a net 
operating income of two cents per motor coach-mile in 
1932, as compared to 1.5 cents per inotor coach-mile in 
1931. The addition of other income and the subtraction 
of various deductions brought the net income after 
interest and other charges to $412,960 in 1932, or two 
cents per motor coach-mile. In 1931, the net income 
was $382,964, or 1.6 cents per motor coach-mile. 

All items of operating revenue except “other trans- 
portation revenue” and revenue from the rental of 








Pacific Greyhound Operating Results in 1932 





Amount 

TI oreo bs iin ealpeae ea enaiwene $4,960,807.25 
Operating Expenses 

Maintenance and Garage Expenses ..............+45- 898,999:93 
es canine wees eemeee awe 1,176,370.93 
i ES Sie conai die ce C06es Us viv davesecess 494,419.63 
Tvathe Promotion Expenses .....:.ccccsccsccscsccess 150,463.92 
ee accede dhetiuckeeeneataes a 135,208.07 
Ineurance and Safety Expenses ........cscccccccccces 200,435.43 
ES OSE Ir ee ne oe 345,390.23 
GIPGTRUE TOMES ccc ccccceccvccceseecccccccseseseces 477,457.56 
Depreciation and Retirements ..........-.ccececececs 640,315.21 
ee C, TIENES 6 5k 0 oc cs cccccrisvencsees $4,519,060.91 
ee EO Oe os oe essses.cusensliavedidwen 441,746.34 
RTS Gia de Aten cciee ee pesbumeei eG nce we eenneees 126,803.59 
568,549.93 
I 2. eo oe acai ewe mewak wileuatnns ous 155,589.62 
RE I I ce he aa a bee aba eabdaibunie $412,960.31 


* Decreases shown in italics. 





1932 1931 Inc. Per 
Per Mile Amount Per Mile Mile* 
$0.25038 $6,569,727.17 $0.27465 $0.02427 

t 
0.04537 1,238,509.97 0.05178 0.00641 
0.05938 1,504,696.03 0.06290 0.00352 
0.02495 617,416.29 0.02581 0.00086 
0.00760 196,494.49 0.00822 0.00062 
0.00682 203,340.36 0.00850 0.00168 
0.01012 252,370.26 0.01055 0.00043 
0.01743 493,275.50 0.02062 0.00319 
0.02410 572,202.22 0.02392 0.00018 
0.03232 1,130,521.01 0.04726 0.01494 
$0.22809 $6,208,826.13 $0.25956 $0.03147 
0.02229 360,901.04 0.01509 0.00720 
0.00640 234,415.92 0.00980 0.00340 
0.02869 595,316.96 0.02489 0.00380 
0.00785 212,352.79 0.00888 0.00103 
$0.02084 $382,964.17 $0.01601 $0.00483 








727 in 1931 to $4,960,807 in 1932, a reduction in revenue 
per bus-mile operated from 27 cents to 25 cents. On the 
other hand, total operating expenses were reduced from 
$6,208,826 in 1931 to $4,519,060 in 1932, a reduction in 
operating expenses per bus-mile from 26 cents to 23 
cents. In other words, while operating revenues were 
declining two cents per motor coach-mile, operating ex- 
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The Principal Motor Coach Routes of the Pacific Greyhound Lines 


equipment were smaller in 1932 than in the previous 
year. Passenger revenue declined from $6,197,120. to 
$4,682,009. Charter revenue declined from $63,038 to 
$45,602, express revenue from $220,793 to $159,395, 
newspaper revenue from $66,589 to $52,654, and mail 
revenue from $87,905 to $60,754. Other transportation 
revenue in 1932 was $22,360, as compared to $1,043 in 
1931. Revenue from the rental of equipment was $8,- 
124 in 1932, compared to $1,012 in 1931. 

The largest savings in operating expenses, aside from 
a reduction in the charges for depreciation and retire- 
ment, were made in connection with transportation ex- 
penses and maintenance and garage expenses. There 
were substantial reductions in all but 5 of the 31 items 
under the maintenance and garage expense account. 
Part of these were due to the reduction in motor coach- 
miles operated, but in all but 10 of the items, there were 
reductions in maintenance and garage expenses on the 
basis of expense per motor coach-mile operated. Motor 
coach repairs of all kinds cost $456,492 in 1932, as com- 
pared to $596,740 in 1931. Tires cost $169,986 in 1932, 
as compared to $228,098 in 1931. Total maintenance 
and garage expenses, excluding provision for obsolete 
material and inventory shortages, were $871,147 in 1932, 
or 4.4 cents per motor coach-mile. In 1931, these ex- 
penses aggregated $1,217,940, or 5.1 cents per motor 
coach-mile. 

Transportation expenses declined from $1,504,696 in 
1931 to $1,176,370 in 1932. Transportation expenses 
per motor coach-mile in 1932 were 5.9 cents, as com- 
pared to 6.3 cents in 1931. There was a substantial re- 
duction of expenses for supervision of transportation. 
Drivers’ wages were reduced from $846,271 in 1931 to 
$548,650 in 1932, although this was partly offset by the 
increase in bonuses to drivers, these having increased 
from $17,930 in 1931 to $83,137 in 1932. This increase 


(Continued on page 311) 
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State Motor Vehicle Legislation 


Up-to-date compilation issued by A.R.A. Committee on 


Relations of Railway Operation to Legislation 
Part Il 


Operation to Legislation, as pointed out in the 

Railway Age of January 28 when the first part of 
this article was published, has issued a compilation of 
present state laws covering the regulation and taxation 
of highway motor carriers. The January 28 article 
summarized the laws of the first 15 states taken alpha- 
betically—Alabama to Kentucky inclusive. From that 
point the compilation is continued herewith: 


To A.R.A. Committee on Relations of Railway 


Louisiana 


State Agency Exercising Control: Public Service Commission fixes fares, 
rates, etc., but has no authority over contract carriers. 

_ Prerequisites of Operation: Certificate of public convenience and neces- 
sity, for common carriers of passengers or freight. Bond or insurance 
policy to be furnished for passenger and freight in amounts to fixed 
by Commission as follows: Buses less than 7 passengers, $5,000; more 
than 7 passengers, $30,000; more than 30 passengers, upward of $30,000, 
in discretion of commission; $10,000, property damage insurance. Motor 
trucks $10,000 policy ae personal injury or property damage. 

Dimensions: Length, single unit, 33 ft., combination, 55 ft. (after 
January 1, 1934, 45 ft.); width, 8 ft.; height, 12%4 ft.; number of vehicles 
in any train or combination is limited to two after January 1, 1934. 
Weight: Net load, single vehicle, 7,000 1lb.; truck-tractor, semi-trailer 
combined, 10,000 Ib.; tire loads are limited to 600 lb. per in. width of 
tire. Exceptions: When used to transport property ween points of 


origin or destination and common carrier loading points, or when trans- 
porting commodities to a. mill, factory, gin or refinery for the inception 
of manufacture, the length of haul in both cases being limited to 30 
miles, the maximum net load permitted on any vehicle or combination 
of vehicles is 14,000 Ibs. When used by the owners of the vehicle in 
transporting property manufactured by or belonging to such owner, where 
the net load thereof, at the beginning of the trip, does not exceed 12,000 
Ibs. and at the end of the trip is substantially nothing and the total 
distance of such trip does not exceed 60 miles. 

Taxes: Buses (license fee), 7 passengers or less, $2.25 per passenger; 
8 to 12 passengers, $3 per passenger; 13 to 21 passengers, $4.50 per 
passenger; 22 to 29 passengers, $6 per passenger; 30 to 48 passengers, 
— per passenger; over 48 passengers, $11.25 per passenger; also $1.02 
per h.p. 


Truck License Fees 


. ; Private Trucks 
Net carrying 


capacity ( ‘is) Rate per h.p. 
city (pounds 
3,000 


Solid tires Pneumatictires (cents) 
$9 $5 68 


CEES Giada's cosie® osiee.s 
TE ED Seieseciss coweee 11 10 68 
Lobia. ee 11 10 68 
oe | eae 14 13 68 
eo ee! 20 18 68 
oer 28 26 68 
ote... ee 37 32 68 
ee 4 “ 68 
2S00l GR TEGO 606 cevecsienee 1s * 68 


* Above 10,000 Ib. add $150 per 1,000 Ib. or fraction. 


2 : Common and Contract Carrier Trucks 
Net carrying 


canacity (pounds) Solid tires Pneumatic tires Rate per h.p. 
3,000 $12.75 $9.00 $1.02 


rere 
S008 BH HD kcccas cocseseas 12.75 9.00 1.02 
SGt GO SEED. © 6 504-46 feces sine 28.50 22.50 1.02 
5,901 to 6,000 ..... ee meeawiats 39.00 33.00 1.02 
0GT Gi BN o, saviccbie csiceey 43.50 39.00 1.02 
7:00 Ce GD occas sce aural 43.50 39.00 1.02 
jl S| aera 49.50 43.50 1.02 
TOO08 Gp TROD o.oo 5.0 <sv.cqre sees 646.00 61.50 1.02 
12 00T Gi SRBOO  ovcsicrwscecdew’s 78.00 75.00 1.02 


_ Trailer license fees: All trailers and semi-trailers pay registration 
license fees amounting to two-thirds of the weight tax only, shown above 
for trucks of their respective classifications. Truck-tractor license fees: 
Truck-tractors pay the horsepower fee only, shown for their respective 
classes above. 

Partial refund intra-state motor carriers: The amount of the privilege 
taxes which have been included in all of the foregoing schedules of fees 
Prescribed for intra-state common and confract or charter carriers of 
both freight and passengers under Act 20 of 1932, Section 26, Par. (d), 
beine 50 per cent of and additional to the respective basic schedules 
Prescribed, are subject to partial refund in such cases where the total 
annual mileage traversed by the vehicle so licensed is 30,000 miles or 
less, the amount of such refund being as follows: Up to and including 
5,000 miles, 75 per cent; 5,001 to 10,000 miles, 50 per cent; 10,001 to 
20,000 miles, 331%4 per cent; 20,001 to 30,000 miles, 25 per cent; over 
30,000 miles, none. Partial refund interstate motor carriers: The refund 
of the privilege tax to common and contract or charter carriers doin 
an interstate business is based upon that proportionate part thereof here | 
the vehicle mileage outside of the State of Louisiana bears to the total 
vehicle mileage within and without the State; plus an additional propor- 
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tionate part of such remaining amount as is provided by the scale of 
refunds shown in the immediately preceding paragraph. Section 26, Par. 
(e). Claims for all refunds must be made within one year after the 
expiration of the period for which the tax is paid. Sec, 26, Par. (e), 
Act 20, 1932. 


Maine 


State Agency Exercising Control: Public Utilities Commission’s juris- 
diction extends to every person, firm or corporation operating any motor 
vehicle upon any public street or highway for the carrying of passengers 
for hire, edn: the same are operated over regular routes between 
points in the state; commission may make rules and regulations covering 
the operation of such motor vehicles including provisions concerning route, 
schedules, rates and fares and such other reasonable regulations as may 
be deemed necessary for the safety or convenience of the public; no 
jurisdiction over operation of motor trucks. ner 

Prerequisites of Operation: Certificate from commission permitting 
such operation; insurance or bond covering claims far personal injury or 
property damage to be furnished in such amount as the commission may 
determine; covers passenger carriers only. 

Dimensions: Width, 96 in.; height, 12%4 ft.; weight, axle, 13,500 Ib., 
gross, 18,500 Ib., for single vehicle; 50 per cent greater for 2 vehicles 
combined. 

Taxes: Buses—Registration fees of 50 cents per h.p. and 50 cents per 
100 Ib. weight; motor vehicles of over 7 persons seating capacity, $2.50 
for each seat over 7 in addition. Trucks—Registration fees graduated 
from $10 for trucks carrying 1,000 1b. or less to $150 for trucks carrying 
more than 5 tons; no other taxes except those payable to municipalities 
based upon property value. 


Maryland 


State Agency Exercising Control: Public Service Commission has juris- 
diction, upon application fer permit, to investigate number of vehicles to 
be used, and the rate to be charged. ae 

Prerequisites of Operation: Permit from Public Service Commission, 
to operate over roads and streets. 

Dimensions: . Width, 7% ft., tractors, 814 ft. Weight (including load), 
4 wheel vehicles, 25,000 lb.; 6 wheel vehicles, 40,000 Ib. The figures 
given for dimensions, weight and carrying capacity are applicable to 
motor vehicles in general; there are no special regulations on these subjects 
in the Motor Bus Law. 

Taxes: Passenger, 1/1g cent per mile; freight, 3/; cent per ton-mile. 


Massachusetts 


State Agency Exercising Control: Department of Public Utilities fixes 
rates, fares, etc.; no regulation covering the transportation of freight. 

Prerequisites of Operation: Certificate of public convenience and neces- 
sitv; bond or other security in amount to be fixed by the Department. 

Dimensions: Length, vehicle and semi-trailer, 40 ft., any other motor 
vehicle or trailer, 33 ft.; width, 8% ft. Weight, vehicle without pneumatic 
tires, 28,000 lb.; with pneumatic tires, 30,000 Ib.; semi-trailer unit, 
40,000 Ib. 

Taxes: Gasoline vehicles—? passengers or less, $1.25 per seat, over 
7 passengers, $1.50 per seat, minimum fee, $6; non-gasoline vehicles— 
7 passengers or less, $4 per seat, over 7 passengers, $5 per seat, minimum 
fee, $20. There is a state tax which is equivalent to a capital stock tax; 
in addition, there is a local tax known as the Motor Excise Tax levied 
by the cities and towns in which the motor coach is garaged. This latter 
is based upon the value of the equipment and is identical to a similar tax 
assessed on private automobiles. 


Michigan 


State Agency Exercising Control: Public Utilities Commission fixes 
maximum rates, fares, etc., of public carriers; also has jurisdiction over 
private carriers for hire—to provide for safety of operation, issuance of 
permits, filing of reports, etc. 

Prerequisites of Operation: Public Carriers—certificate of public con- 
venience and necessity on ten days notice “‘to all other common and public 
carriers operating in the same territory,’”’ good for one year; private car- 
riers for hire—yearly permits conditioned on observance of regulations 
and payment of taxes. Indemnity Bond or Insurance in amounts to be 
fixed by Commission. 

Dimensions: Length, single unit, 40 ft., combination (2 trailers maxi- 
mum), 60 ft.; width, 8 ft. overall; height, 14 ft. Weight (graduated 
system depending on axle width, season and road): For 9 ft. axle, limit 
is nermally 18,000 1Ib.—in spring months on concrete and other roads 
respectively, 13,500 lb. and 10,000 lb.; for 6 ft. axle, limit is normally 
11,500 Ib. with 8,600 and 6,400 Ib. in spring months on concrete and 
other roads respectively; also, maximum of 525 and 450 Ib. per in. of 
tire width on concrete and other roads respectively in spring months; 
requirements as to spring morths are subject to local or general suspension 
in discretion of highway commissioner. 

Taxes: In addition ‘to registration and license fees $1 per year for 
100 lb. gross weight of vehicle fully equipped. 


Minnesota 


State Agency Exercising Control: Railroad and Warehouse Commis- 
sion fixes rates, fares, etc., of common carriers—passenger or freight. 

Prerequisites of Operation: Certificate of public convenience and neces- 
sity; liability on property damage; insurance policy or surety bond in 
amount fixed by Commission; common carriers—passenger or freight. 

Dimensions: Length, single unit, 35 ft., combination, 75 ft.; width, 
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8 ft. On November 30, 1933, the over-all length limit was reduced to 
60 ft. with a 5 per cent overrun on said length. Weight (gross): 
Vehicles driven on highways—4 wheels, 28,000 lb., 1 axle, 22,400 Ib.; 
combination of vehicles, 28,000 lb.; if equipped with pneumatic tires and 
axles 8 ft. or more apart—wheel weight, 9,000 lb., axle weight, 18,000 
lb.; if equipped with pneumatic tires and axles less than 8 ft. apart 
—wheel weight, 6,000 lb., axle weight, 12,000. Vehicles driven on in- 
dustrial roads—if equipped with pneumatic tires and axles 8 ft. or more 
apart—wheel weight, 11,200 Ib., axle weight, 22,400; if conteges with 
pneumatic tires and axles less than 8 ft. apart—wheel weight, 8,000 Ib., 
axle weight, 16,000 lb. Vehicles equipped with solid tires 80 per cent 
of above weights. 

Taxes: Based on license plate fees; for common carrier trucks and 
buses the license plate fee is computed on 10 per cent of vehicle’s pur- 
chase price, decreased each year vehicle is kept in operation. 

Mississippi 

State Agency Exercising Control: Railroad Commission fixes rates, 
fares, etc., of common carriers, passenger or freight. 

_ Prerequisites of Operation: Certificate of public convenience and neces- 
sity for common carriers; bond and insurance policy to be furnished; 
bond of $500 payable to the State and public liability bond in amount 
fixed by Commission, but not less than $5,000. 

Dimensions: Length, single unit, 33 ft., combination, 50 ft.; width, 
8 ft.; height, 12% ft. Weight: Single unit, net load, 14,000 Ib., vehicle 
and load, 22,000 lb.; combination, vehicle and load, 30,000 Ib. 

Taxes: Buses and automobiles—15 cents per h.p. plus 50 cents vd 
100 Ib. gross weight; buses, in addition—7 passengers or less, $30 plus 
% cent per mi., 8 to 13 passengers, $60 plus % cent per mi., 14 to 19 
passengers, $90 plus 3% cent per mi., 20 to 25 passengers, $120 plus 1 
cent per mi., 26 and more passengers, $180 plus 1% cents per mi. 
Trucks (including private trucks)—% ton capacity or less, $15 plus 
-l1 cent per mi., over % ton not over 1 ton, $22.50 plus .2 cent per mi., 
1 ton to 1% ton, $35 plus .3 cent per mi., 1% ton to 1% ton, $50 plus 
-4 cent per mi., 14 ton to 2 ton, $60 plus .5 cent per mi., 2 ton to 2% 
ton, $72 plus .6 cent per mi., (these rates are reduced 10 per cent each 
year of registration up to total of 50 per cent); 2%4 ton, $84 plus .7 cent 
per mi., 24% ton to 3 ton, $108 plus .9 cent per mi., 3 ton to 3% ton, 
$132 plus 1.1 cents per mi., 3% ton to 4 ton, $156 plus 1.3 cents per mi., 
4 ton to 4% ton, $192 plus 1.6 cents per mi., 44% ton to 5 ton, $240 plus 
2 cents per mi., 5 ton to 6 ton, $300 plus 2.5 cents per mi., 6 ton to 7 
ton, $360 plus 3 cents per mi. (Tractor and semi-trailer units charged 
these same rates.) Trailers—%4 ton capacity or less, $10 plus .1 cent 
per mi., % ton to 1 ton, $15 plus .2 cent per mi., 1 ton to 1% ton, $25 
plus .3 cent per mi., 1% ton to 134 ton, $36 plus .4 cent per mi. (These 
rates reduced 10 per cent each year of registration up to total of 50 per 
cent); 1% ton to 2 ton, $60 plus .5 cent per mi., 2 ton to 2% ton, $72 
plus .6 cent per mi., 2% ton to 3 ton, $96 plus .8 cent per mi., 3 ton to 
3% ton, $120 plus 1 cent per mi., 31%4 ton to 4 ton, $180 plus 1.5 cents 
per mi., 4 ton to 4%4 ton, $240 plus 2 cents per mi., 4% ton to 5 ton, 
$300 plus 2.5 cents per mi. Flat rate for each capacity-class of buses, 
trucks and trailers covers 12,000 miles, mileage tax accruing on excess 
mileage rates are increased 25 per cent for vehicles with two or more 
solid tires. Rating for taxation shall be manufacturers rated seating or 
carrying capacity; if exceeded, rating shall be on basis of greatest load 
carried at any one time, except that 10 per cent overload is allowed in 
emergencies and buses may carry 50 per cent overload for not more than 
25 per cent of scheduled trip. Separate classes of tags are provided for 
vehicles of the several classifications established for tax purposes. Dealers 
must make monthly reports to State Auditor and County Sheriff of all 
vehicles sold, giving names and addresses of purchasers. Vehicles not 
paying foregoing taxes, or not licensed as common carriers by Mississippi 
Railroad Commission must obtain temporary permit before using highways, 
permit to show destination, distance traveled and amount of tax (at 
mileage rate) and be subject to inspection by any officer. Vehicles not 
having permits are to be taken to nearest Sheriff for collection of tax— 
minimum fee $2 to $5; sheriff gets 5 per cent of such collections. 
Operators must keep daily record of mileage. Trucks of 2% ton capacity 
or more must have standard speedometers in good condition. Reports of 
mileage operated must be filed monthly with State Auditor, who admin- 
isters the act, being authorized to employ five patrolmen and/or auditors; 
State Highway -Commission co-operates in enforcement. Violations to be 
punished for first offense by enjoinment of both person and vehicle from 
using highways for not less than one month nor more than six months; 
second offense, enjoinment for not less than six nor more than twelve 
months. Penalties for delinquency in making reports or payments 
to be first lien on vehicle. All provisions of the act apply to private, 
contract and common carriers. 


Missouri 


State Agency Exercising Control: Public Service Commission fixes 
rates, fares, charges, etc., of common carriers of passengers or freight 
and prescribes maximum but not minimum rates for contract carriers. 

Prerequisites of Operation: Certificate of public convenience and neces- 
sity for common carriers of passengers or freight—permit for contract 
carriers, intrastate and interstate; liability insurance policy or bond for 
common and contract carriers in such sum and upon such conditions as 
the commission may deem necessary. 

Dimensions: Length, single unit, 33 ft., combination, 40 ft.; width, 
8 ft.; height, 12% ft. Weight—within cities of 75,000 or more popula- 
tion—gross weight, single vehicle, 28,000 Ib., combination of tractor and 
semi-trailer (6 wheels), 42,000 Ib.; axle weight, 22,400 lb.; weight on 
tires, 800 Ib. per in. tre width; outside cities of 75,000 or more popu- 
lation—gross weight, single vehicle, 24,000 lb., combination of tractor and 
semi-trailer, 38,000 lb.; axle weight, 16,000 Ib.; weight on tires, 600 Ib. 
per in. tire width. 

Taxes: Bus license fees—$10 per passenger seat for vehicles operating 
under certificate of convenience and necessity or interstate permit. 
License fees for common carrier, trucks, trailers and semi-trailers—1 14 
to 2 ton, $25, 2 to 3 ton, $65, 3 to 4 ton, $100, 4 to 5 ton, $135, 5 to 
6 ton, $175, 6 to 7 ton, $225, 7 to 8 ton, $275, 8 to 9 ton, $350, over 9 
ton, $500. (If mileage in month is 10 miles or less—% of above fees; 
if mileage in month is not more than 20 miles—'%4 of above fees.) Regis- 
tration fees for buses—less than 12 h.p., $7.50, 12 to 23 h.p., $10.50, 
24 to 35 h.p., $16.50, 36 to 47 h.p., $22.50, 48 to 59 h.p., $25.50, 60 
to 71 h. p., $31.50, 72 and over, $37.50; registration fees for trucks— 
less than 2 ton capacity, $10.50, 2 to 5 ton, $18, 5 to 6 ton, $27, 6 
to 7 ton, $30, 7 to 8 ton, $36, 8 and over per ton additional, $15; registra- 
tion fees for trailers 50 per cent of truck fees, for semi-trailers, 25 
per cent of truck fees. 





Montana 


State Agency Exercising Control: Board of_ Railroad Commissioners 
fixes rates, fares, etc., of common carriers of passengers or freight. 
Prerequisites of Operation: Certificate of public convenience and 





necessity, for common carriers of passengers or freight; bond or insurance 
policy to be furnished for passenger and freight in amounts to be fixed 
by commission. ; one 

Dimensions: Length Single Unit, 33ft., Combination, 60 ft.; (maxi- 
mum length of trailer may be limited by Highway Commission or local 
authorities where coverture makes same dangerous); width, 8 ft., (farm 
tractor or load of hay not to exceed 12 ft.), height, 14 ft. Weight: 
Any 4-wheel vehicle, gross weight, 24,000 lb., (no vehicle pe:mitted 
more than 16,800 Ib. om 1 axle, nor over 800 Ib. per, in. width 
of tire); single vehicle with more than 4 wheels, gross weight, 34,000 

not over 13,000 lb. on 1 axle. If axles are spaced less than 8 
ft. apart the load on one axle is limited to 8,400 lb. Note: State 
Highway Commission or local authorities on application may authorize 
vehicle of greater sized weight for single trip on designated route and 
conditions prescribed. 

Taxes: All automobiles, buses and trucks are assessed and taxed on 
actual value; also, all buses and trucks must pay $15 on filing application 
for certificate to operate and also a fee of $10 upon issuance of 
certificate, and $10 per year thereafter while operating. (These fees 
paid to Railroad Commission). Annual registration fees, motor vehicles, 
other than trucks and buses weighing less than 2,750 lbs., $10, over 
2,750 lb. and less than 4,500 Ib., $15, 4,500 Ib. or over, $25; truche— 
not over 1% ton, $16, 1% to 2 ton, $22.50, 2 to 3 ton, $37.50, 3 to 
5 ton, $60, over 5 tons, $200; buses are classed as trucks and licensed 
accordingly; trailers or semi-trailers—1)2 tons or more, $5; all rates for 
trucks, trailers or semi-trailers 25 per cent higher when not equipped with 
pneumatic tires. (Registration fees paid to Registrar of Motors.) 


Nebraska 


State Agency Exercising Control: Railway Commission has general 
control of common carriers but cannot fix rates. ; . . 

Prerequisites of Operation: Liability insurance or indemnity bond in 
amounts to be fixed by the —— no certificate of public con- 
venience and necessity required. ae : 

Dimensions: Len i, single unit, 35 ft., combination, 50 ft.; width, 
8 ft.; height, 12 ft. Weight, 1 axle, 16,000 lb—700 lb. per inch 
tire width, : : , 

Taxes, (Registration Fees): Passenger vehicles for hire—more than 
7 passengers, $25 plus $12.50 each additional passenger; commercial 
trucks—less than 1% ton, $10, 1% to 2 ton, $15, 2 to 2% ton, $30, 
2% to 3 ton, $50, 3 to 3% ton, $75, 3% to 4 ton, $100, 4 to AY 
ton, $125, 4% to 5 ton, $150, 5 to 5% ton, $175, 5% to 6 ton, $200, 
6 to 7 ton, $225; trailers 50 per cent of truck fees. 


Nevada 
State Agency Exercising Control: Public Service Commission fixes 
rates, fares, etc., of common carriers, . : 

Prerequisites of Operation: Certificate of public convenience and 
necessity; bond or insurance policy to be furnished for reimbursement 
of passengers and property in case of accident due to neglect; amounts 
to be fixed by the commission. 

Pines valle Weight, 4 wheels—gross, 25,000 Ib., 6 wheels, 3 axles— 
gross, 38,000 Ib. (Passenger vehicles having 2 axles and low pressure 
pneumatic tires with 6 tires in contact with highway—18,000 Ib. per 
axle. 

Taxes: Passenger carriers—flat fee, $50, per passenger, $10. | (Allow- 
ing 16 inches seating space per passenger). Property carriers—flat 
fee, $50, per 100 lb. rated capacity, $2. For combination passenger —_ 
property carriers a flat rate of $50 plus $10 per passenger capacity — 
$2 per 100 lb. property carrying capacity is charged. Also: (a) For 
every stock passenger car 25 cents per 100 lb. or major fraction 
thereof computed on the advertised factory weight, together with 125 
Ib. for every passenger which said vehicle is built to accommodate 
when loaded to capacity; (b) for every reconstructed or specially con- 
structed passenger car 25 cents per 100 Ib, or major fraction thereof, 
said weight to be actual weight of said vehicle as shown by a public 
weigh-master’s certificate, and in addition 125 lb. for every passenger 
which said vehicle is built to accommodate when loaded to capacity; 
(c) for every truck, trailer or semi-trailer 25 cents 100 Ib. or, major 
fraction thereof, said weight to be actual weight of said vehicle as 
shown by a public weigh-master’s certificate, and in addition the rated 
loaded capacity. 


New Hampshire 


State Agency Exercising Control: Public Service Commission may fix 
rates, schedules and service of passenger common carriers and towns 
may make rules as to licensing. No regulation of trucks. 

Prerequisites of Operation: Certificate of public convenience and neces: 
sity, for passenger common carrier; bond or insurance policy for passenger 
service in amount $500. per vehicle plus $100. per passenger permitte 
to be carried. ae q 

Dimensions: Length, single unit, 30 ft., combination, 85 ft.; width, 8 ft. 
Weight, gross,—20,000 Ib.; Axle, 15,000 Tire,—750 lb. per in. 
width of tire concentrated on surface of road. (May be extended by State 
Highway Commissioner.) . : 

Taxes: Registration fees based on weight of vehicle and passengers— 
60 cents per 100 lb., each seat being considered equivalent to 150 Ib.; also, 
additional fees based on the manufacturer’s list price of vehicle and de- 
creasing with each year vehicle remains in operation. 


New Jersey 


State Agency Exercising Control: Board of Public Utility Commission 
ers. Fixes rates, fares, etc., of passenger common carriers. a 

Prerequisites of Operation: Within municipalities and out from — 
palities—indemnity bonds of $5,000. required by municipalities in which 
lines operate; into municipalities (over both regular and irregular souten 
bus companies having cash capital of not less than $500,000 need not S 
indemnity bonds. Permits from each local municipality, which must be 
approved by Public Utility Commission—buses only. | , 8 

Dimensions: Length, single unit, 28 ft.; combination, 85 ft.; width, 
ft.; height, 12% ft. (Buses under control of Board of Utility Commis: 
sioners cannot be equipped with bodies more than 24 ft. in length nor 
less than 16 ft.; more than 8 ft. in width nor less than 7 ft.: inside 
clearance not more than 6 ft. 6 in. nor less than 6 ft. 4 in. Length 0 
body may be reduced by municipal authorities. Commercial motor vehicles 
with a width and/or length greater than the above width and length re- 
strictions may be operated when special permit therefor is obtained from 
Commissioner of Motor Vehicles.) Weight: 30,000 lb. gross, except over 
bridges posted for lesser weight; 800 Ib. per in. (base) width. of tire. 
specific limits are prescribed for various sizes of tires and wheel diameters: 
commercial motor vehicles having gross weight exceeding 30,000 Ib. may ¥ 
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operated when special permit is obtained from Commissioner of motor 
ehicles. 

. Taxes: Buses—5 passengers or less, $15, 6-8 passengers, $17.50, 9-12 
passengers, $20, 13-17 passengers, $25, 18-22 passengers, $30, 23-26 passen- 
gers, $35, 27-30 passengers, $40, over 30 passengers, $40 plus $2 per 
seat in excess of 30. (Municipalities may charge common carriers 5 per 
cent of gross income, prorated among municipalities in proportion to amount 
of mileage in each municipality.) Interstate buses pay % cent per mile 
on mileage covered in State. Trucks—gross weight, 1,000 lb. or less, 
$10, 1,001 to 2,000 Ib., $12, 2,001 to 3,000 Ib., $15, 3,001 to 4,000 Ib., 
$20, 4,001 to 5,000 Ib., $24, per 1,000 lb. over 5,000 Ib. up to 30,000 Ih. 
gross, 


New Mexico 


State Agency Exercising Control: State Corporation Commission fixes 
rates, schedules, etc., of common carriers. . 

Prerequisites of Operation: Certificate of public convenience and 
necessity for common carriers of passenger or freight; bond-in urance 
policy of indemnity in amounts to be approved by Commission. . 

Dimensions: Length, single unit, 33 ft., combination, 85 ft.; width, 
8 ft.; height, 14 ft.; weight, axle, 18,000 lb. f 

Taxes: Passenger carriers—for each bus not a common cartrier, 
registration fee $50 plus $10 for each seat of normal seating capacity; 
common carriers % the regular registration fee of private commercial 
carriers and in addition—7 passengers or less, 4% cent per mi., 8 to 
12 passengers, % cent per mis, 13 to 18 passengers, 1 cent per mi., 
19 to 25 passengers, 1% cent per mi., over 25 passengers, 2 cents per 
mi. Property carriers, commercial trucks registration fees—if not 
registered in any state last two years, 1600 lb. or less, $18, 1601 Ib. to 
2400 Ib., $18 plus $1 per 100 lb. in excess of 1600 lb., more than 
2400 Ib., $26 plus $1 per 100 Ib. in excess of 2400 lb.; if registered 
in any state last two years, 1600 lb. or less, $10, 1601 to 2400 Ib., 
$10 plus $1 per 100 Ib. in excess of 1600 lb., more than 2400 lb., $18 
plus $1.50 per 100 Ib. in excess of 2400 lb. Common carriers pay one- 
half above fees and, in addition, if 114 ton or less, %4 cent per mi., 
1% to 2% ton, % cent per mi., 214 to 4 ton, 1 cent per mi., 4 to 5 
ton, 2 cents per mi., over 5 ton, 3 cents per mi. Combination passenger 
and property carriers pay either the passenger or property rate, which- 
ever will produce the greater revenue; traifers pay % the private 
trailer fee plus the above mileage fee based on capacity. Vehicles with 
solid rubber tires pay 25 per cent in addition to regular fee—100 per 
cent additional if solid tires are other than rubber. 


New York 


State Agency Exercising Control: Public Service Commission fixes 
rates, fares, etc., of passenger carriers. Transit Commission has jurisdic- 
tion in City of New York. 

Prerequisites of Operation: Consent of municipal, town and village 
authorities; certificate of public convenience and necessity for passenger 
and freight common carriers; indemnity bond or insurance policy for 
each vehicle in sum of $2500 for personal injuries or death, and $500 
for property damage. s 

Dimensions: Length, single unit or combination, 65 ft.; width, 8 ft. 
Weight: 4-wheel vehicles, 11,200 lb. on each wheel, 28,000 Ib. gross; 
truck or tractor with 2 wheel trailer, 42,000 lb. gross; 6-wheel vehicles, 
9,000 lb. on each wheel, 42,000 Ib. gross (pneumatic tires), 36,000 Ib. 
gross (solid tires). 

Taxes: Passenger vehicle registration fees—5 passengers or less, $15, 
6 to 7 passengers, $24.50, 8 to 10 passengers, $30.50, 11 to 16 passengers, 
$43, 17 to 20 passengers, $52, 21 to 22 passengers, $55, 23 to 26 pas- 
sengers, $61.50, 27 to 30 passengers, $67.50, over 30 passengers, $67.50 
plus $2.00 for each passenger seat in excess of 30. If operated by 
electricity not generated by an engine 50 per cent in excess of fore- 
going rates. Hearses and motor vehicles known as suburban cars— 
less than 1,800 lb., unladen, $12, 1,800 lb. or more, 75 cents per 100 Ib. 
If suburban car is operated by electricity not generated by an engine 
50 per cent in excess of foregoing rates. 

Truck fees—light delivery cars having a box, rack or platform on rear 
or body adapted for carrying goods less than 1800 lbs. unladen, $12; 
if operated by electricity not generated by an engine 50 per cent in excess 
of foregoing rates: Tractor any weight and truck weighing 1,800 Ib. or 
more, unladen—annual fee of 80 cents per 100 lIbs.; if operated by elec- 
tricity, $1.20 per 100 Ibs. unladen. Semi-trailer, 80 cents per 100 Ibs. 
unladen. Trailer, 1 ton or less, $8, more than 1 ton, $8 each ton or frac- 
tion thereof. Effective July 1, 1932 and ending on December 31, 1933 
registration fees for motor vehicles used as omnibuses for transportation 
of passengers having seating capacity of more than 7 passengers except 
omnibuses operated entirely by electricity not generated by an engine was 
increased 65 per cent over above fees. Also, fees on any suburban car, 
tractor or truck not operated entirely by electricity not generated by an 
engine and weighing more than 2,000 lb. unladen, were increased 65 
per cent over above fees. Registration fees for trailers also increased 65 
per cent. Certificated carriers in New York also pay a gross revenue tax. 


North Carolina 


State Agency Exercising Control: Corporation Commission. Fixes rates, 
fares, etc., of common carriers of passengers or freight. 

Prerequisites of Operation: Franchise certificate for motor vehicles 
operating between fixed termini or over regular routes; indemnity bond or 
liability insurance in amount of $5,000. to $10.000. for personal injuries 
and $1,000. for property damage. 

Dimensions: Length, single unit, 33 ft., combination, 55 ft.; width, 7% 
ft.: height, 12 ft.; weight, gross, 20,000 Ib. 

Taxes: Certificated motor vehicles, operating between fixed termini or 
over regular routes, are assessed an annual license fee of 90 cents per 100 
lb. weight and, in addition, a franchise tax of 6 per cent of gross revenues. 
Passenger automobiles operated for hire, but without fixed termini or regu- 
lar routes, are assessed an annual license fee of $1.90 per 100 lb. weight. 
Passenger vehicles engaged in sight-seeing or travel tour services are 
assessed annual license fees based on carrying capacity, as follows: 7 
Passengers or less, $1.90 per 100 lb. weight; 8 to 15 passengers, $2.50 per 
100 Ib.; 16 to 25 passengers, $3.50 per 100 Ib.; over 25 passengers, $4 
per 100 Ib. Trucks operated for hire but without fixed termini or regular 
routes are assessed annual license fees as follows: When operations are 
within a 75-mile radius—less. than 2 ton, $1 per 100 lb.; 2 to 3 ton, 
$1.25 per 100 Ib.; 3 ton and over, $2.00 per 100 Ib.; when operated on long- 
haul service—less than 2 ton, $1.25 per 100 Ib.; 2 to 3 ton, $2 per 100 Ib.; 
3 ton and over, $3 per 100 lb. Trailers operated for hire are assessed as 
follows: Less than 2 tons $1.50 per 100 lb.; 2 to 3 ton, $2.00 per 100 Ib.; 
3 ton and over, $4 per 100 Ib. Private passenger vehicles are assessed as 
follows: Up to 7 passengers 90 cents per 100 Ib.; more than 7 passengers, 
$2 per seat. Private truck fees are as follows: When equipped with 
Pneumatic tires—™%4 to 2 ton, 55 cents per 100 ib. gross wt.; 2 to 3 ton, 
70 cents per 100 Ib.; 3 to 10 ton, $1 per 100 Ib.; when wholly or partially 
equipped with solid tires—14 to 2 ton, $1.20 per 100 Ib. gross wt.; 2 to 3 
ton, $1.40 per 100 Ib.; 3 to 10 ton, $2 per ton. 


Pacific Greyhound 


Gains in Depression 

(Continued from page 308) 
was caused by the establishment of the bonus for safe 
driving during 1932. The cost of gasoline in 1932 was 
$314,514, as compared to $406,905 in 1931. 

Station expenses decreased from $617,416 in 1931 to 
$494,419 in 1932, a reduction in the station expenses per 
motor coach-mile from 2.6 cents to 2.5 cents. Traffic 
promotion expenses were reduced from $196,494 in 1931 
to $150,463 in 1932. Advertising expenses were reduced 
from $203,340 to $135,208, although it is notable that, 
while the Pacific Greyhound Corporation reduced its 
national advertising in 1932, it increased its local adver- 
tising to the extent of $67,447. Insurance and safety 
expenses were reduced from $252,370 to $200,435, while 
administration expenses were reduced from $493,275 to 
$345,390, a reduction on a motor coach-mile basis from 
2.0 cents to 1.7 cents. 

Operating taxes consumed $477,457 of Pacific Grey- 
hound’s revenues in 1932, as compared to $572,202 in 
1931. Two of the largest tax items in 1932 were the 
gasoline taxes, aggregating $133,248, and the public 
utility taxes, amounting to $279,352. Taxes for 1932 
were 2.41 cents per motor coach-mile, as compared to 
2.39 cents per motor coach-mile in 1931. 

A reduction from 4.7 cents per motor coach-mile to 3.2 
cents was made in the charges for depreciation and re- 
tirement, the aggregate amounts having been $1,130,521 
in 1931 and $640,315 in 1932. 

Operating Statistics 

The Pacific Greyhound Lines operated 17,804,119 
motor coach-miles in 1932 on regular schedules, with an 
additional 550,162 on extra schedules, 1,122,263 on 
guaranteed schedules, 97,978 on charter runs, and 
216,714 on dead-heading. The average number of buses 
operated was 317, as compared to 433 in 1931. The 
total bus-miles per month per bus operated were 4,802 
in 1932, as compared to 4,466 in 1931. 

During the year, the average number of employees 
was 1,006, as compared to 1,297 in 1931. The payroll 
in 1932 was $1,679,824, as compared to $2,385,917 in 
1931. The average wage per month per employee was 
$139.15 in 1932 and $153.30 in 1931. 

The company operated 46 of its own stations and 579 
commission stations in 1932, as compared to 57 and 679, 
respectively, in 1931.- The ticket sales per month per 
station on the average were $644.13 in 1932 and $760.47 
in 1931. The station cost per month per station was 
$68.97 in 1932 and $72.53 in 1931, making the per cent 
of the ticket sales represented by station costs 10.7 per 
cent in 1932 and 10.3 per cent in 1931. 

Indicative of the efficiency of the company’s main- 
tenance of its buses are the statistics on road failures. 
There were 445 of these in 1932; as compared to 715 in 
1931. Motor coach-miles per road failure increased 
from 33,454 in 1931 to 44,523 in 1932. 

The effectiveness of the company’s safety efforts is 
shown in the statistics on accidents. The number of 
accidents in 1932 was’438, less than half of that in 1931 
when 984 accidents. were recorded. Bus-miles per acci- 
dent were 45,235 in 1932, as compared to 24,309 in 1931. 
Passenger fatalities in 1932 were 2, while in 1931 they 
were 3, making bus-miles per passenger fatality 9,906,419 
in 1932, as compared to 7,973,293 in 1931. 

In 1932, the Pacific Greyhound motor coaches con- 
sumed 3,966,535 gal. of gasoline, getting an average of 
4.99 bus-miles per gal. A total of 272,704 qt. of oil were 
consumed, bus-miles per qt. of oil having been 72.65. 
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Canadian Railway Bill 
Reported Out in Senate 


Committee on Railways refuses to 
remove disputed compulsory 
arbitration feature 


The Canadian Senate’s committee on 
railways last week reported the bill giving 
effect to the recommendations of the Royal 
Commission on Transport and known as 
“An act respecting the Canadian National 
Railways and to provide for co-operation 
with the Canadian Pacific Railway System, 
and for other purposes.” 

The committee did not agree with the 
suggestion of Senator George Lynch- 
Staunton of Hamilton, Ont., that setting 
up a tribunal which could compel the 
Canadian Pacific and Canadian National 
to co-operate, would impair the credit of 
the private company in England. 

The Hamilton senator supported the 
view of E. W. Beatty, president of the 
C. P. R. that it would, and in the com- 
mittee he unsuccessfully sought to delay 
the creation of such a tribunal until the 
railways had an opportunity to show what 
they could do voluntarily. 

The clause in dispute provides for the 
creation of a tribunal to which either rail- 
way could apply to force the other road 
to co-operate in economies. Its provi- 
sions were accepted by the committee after 
much discussion. Senator Lynch-Staunton 
moved that this part should not become 
law until proclaimed by Governor-in-Coun- 
cil—in other words, until the government 
was satisfied the two systems were not co- 
operating as much as they should. This 
would postpone any injury the law might 
have on C. P. R. credit for the time being. 

The committee voted down the proposal 
18 to 11, after Rt. Hon. Arthur Meighen 
(Conservative leader in the Senate) had 
strongly opposed it. 


Lawrence Richardson Heads 
A. R. A. Committee 


Lawrence Richardson, chief mechanical 
officer of the Boston & Maine, Boston, 
Mass., has been appointed chairman of the 
Committee on Automatic Train Control, 
American Railway Association. 


Air Mail Appropriation Restored 

The appropriation of $19,000,000 for the 
Postoffice Department for air mail service 
for the fiscal year 1934, which was elim- 
inated from the Treasury-Postoffice appro- 
priation bill by the Senate after the bill 
had been passed by the House, was re- 
stored by the conference committee, whose 
report was adopted by the House on Febru- 
ary 21. 





Some Pertinent Questions on 
Motor “Taxes” 


Are the taxes paid by telephone 
companies used to construct copper 
circuits on which anyone with a 
telephone instrument may plug in? 
Do the tax checks written by elec- 
tric power companies take corporeal 
form in transmission lines which 
those companies may use free of 
toll? What part of the taxes paid 
by railroads in the past ten or forty 
years has been applied to experi- 
ments in locomotive design? Surely 
these questions of fact—which this 
newspaper is content to raise and 
leave unanswered—have a_ bearing 
upon the conception of gas vehicle 
taxes as a trust fund sacred to the 
highway. 


From an Editorial 
in the Wall Street Journal 











Rail Executives Heard 


in Depression Inquiry 
Loree, Pelley and Atterbury among 
business men giving views 
to Senate committee 


A comprehensive program for adapting 
the railroads to changing conditions by a 
process of “weeding out” and reconstruc- 
tion applied to both railroads and govern- 
mental policies was advocated by L. F. 
Loree, president of the Delaware & 
Hudson, in a statement on the relation of 
the railroads to the causes and cures of 
the commercial depression before the 
Senate finance committee on February 18. 
While other congressional committees are 
investigating particular phases of the 
present situation this committee has re- 
cently undertaken an investigation of the 
depression itself, and had invited a long 
list of prominent witnesses to testify as 
to their views of the causes and remedies. 

Mr. Loree said that “in our present 
troubles the two outstanding dislocations 
are taxes and wages” and that if the 
railroads were “turned loose” they would 
very soon “straighten themselves out.” 
Advocating a policy of pruning waste 
facilities and improving and developing the 
railroad mileage that handles the bulk of 
the traffic he estimated that probably two 
and a half billions of railroad investment 
could be charged off, and, expressing the 
opinion that the short-haul passenger busi- 
ness is permanently lost to the passenger 

(Continued on page 317) 
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Small Risk for R. F. C. 
in Rail Loans, says Shoup 


Total is less than unrecoverable high- 
way aid appropriations of 
past two years 


Not through panaceas but through the 
confidence inspired by adhering to basic, 
time-tested principles of economics and 
government can we bring a return to nor- 
mal conditions in business and industry, 
declared Paul Shoup, vice-chairman of the 
Southern Pacific, in his address on Febru- 
ary 21 at the twenty-sixth annual banquet 
of the Traffic Club of New York. 

Reviewing the record of the railways 
over the past eleven years, Mr. Shoup 
said that the Reconstruction Finance Cor- 
poration is not assuming much risk on the 
loans which the rail carriers have re- 
ceived—for which they have given ade- 
quate security—and which will be repaid. 
These loans, he said, aggregate less than 
the amount of federal aid to state highways 
during the last two years, and which will 
not be repaid. His address follows in 
part: 

“The Reconstruction Finance Corporation 
has saved us from calamity. Its wise ad- 
ministration will make of it in history the 
greatest single legislative action of our 
time. It needs to be boldly administered 
since its only excuse for being is that an 
emergency has to be met with which nor- 
mal measures cannot cope. It is especially 
necessary that the Reconstruction Finance 
Corporation be supported by public opin- 
ion in making loans on character as well 
as on collateral. The earning record of a 
railroad, the soundness of its financial 
structure, and its prospects may well justify 
a loan even though it has no collateral in 
its treasury. 

“The financial structures of the rail- 
roads as a whole are not unsound. Half 
of their value is represented by stock. 
They have demonstrated under rather dif- 
ficult conditions during the past ten years 
their ability to pay interest and sinking 
funds and to refund their obligations when 
they came due. It is far better, where 
history and prospects justify, that reor- 
ganizations, if desirable, await a more 
prosperous time which is sure to come s0 
that the equities of owners may not be 
wiped out because of this temporary period 
of adversity. We need not criticize bu' 
we must scrutinize that eagerness of mind 
which in an effort to meet a temporary 
situation may in proposed reorganizations 
create a permanent injustice. 

“All history teaches us that we should 
avoid panaceas. Already we have the 

(Continued on page 318) 
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Woodlock Suggests That 
ee a Usurps Power 


Sees “large principle” in merger per- 
mit requiring U. P. to 
acquire short lines 


Former Interstate Commerce. Com- 
missioner —Thomas F. Woodlock, writing 
in the Wall Street Journal, in commenting 
upon the recent order of the Interstate 
Commerce Commission permitting the 
Union Pacific to lease subsidiaries provided 
it will acquire certain short lines, says 
that the decision raises a question as to 
whether a regulative body “may use the 
powers delegated to it, which are specific, 
to force by indirection something which 
it has not power directly to grant.’ His 
observations, in part, are as follows: 

“Little matters sometimes involve large 
questions and large principles. A large 
question and a large principle are involved 
in the disposition by the Interstate Com- 
merce Commission of a recent application 
by the Union Pacific Railroad to ‘unify’ 
its system by formal leases of its principal 
subsidiaries, and it is emphatically ‘in the 
public interest’ that both should be clearly 
recognized. 

“The Union Pacific applied to the Com- 
mission to lease the properties of the 
Oregon Short Line, the Oregon-Wash- 
ington Railroad & Navigation, the Los 
Angeles & Salt Lake, and the St. Joseph 
& Grand Island, all of which companies had 
long been owned by the Union Pacific. 
It estimated that it would save some 
$600,000 a year by the leases. The Com- 
mission granted the application conditional 
upon the Union Pacific acquiring (at ‘com- 
mercial value’) two short lines connecting 
with its system, these lines having re- 
quested this condition. 

“Either the Commission has authority 
from Congress to compel one railroad 
system to purchase another—or it has not. 
If it has such authority, it has no need to 
exercise it in a roundabout way, by mak- 
ing it a condition precedent to a grant of 
permission to do something unrelated to 
that purchase. If it has not authority to 
compel such purchase, it has no right to 
effect its compulsion by making it a con- 
dition precedent to grant or permission to 
do something else and unrelated. 

“There is here a dilemma. Even if it 
be granted that it is desirable ‘in the public 
interest’ that these two lines should be ac- 
quired by Union Pacific, the dilemma is 
not resolved. It is the matter of the use 
of executive power that is in doubt. The 
question is whether a regulative body may 
use the powers delegated to it, which are 
specific, to force by indirection something 
which it has not power directly to exact. 
There is but one possible answer to that 
question—if it can be conceded, as no 
doubt it will, that our government is a 
government of laws and not of men—and 
that answer is, ‘No.’ Compulsion thus 
achieved is in essence a usurpation of 
Power, a thing which is wholly inadmis- 
sible—intolerable, in fact—in a political 
System such as ours. 

“Unfortunately, there apparently is no 
direct way open to get the question before 
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the Court—so far as this writer knows. 
If in this he is mistaken, so much the 
better, and to Court it should go. We are 
clearly facing a time when ‘regulation’ will 
assume a greater importance in many of 
our economic relations. It is imperative 
that we turn a keen and jealous eye at all 
times on the acts of our ‘regulative’ bodies 
and check with an iron hand all attempts 
at usurpation of powers by our administra- 
tive officials. The most real and proxi- 
mate dangers to our liberties lie in that 
direction, and it is supremely ‘in the public 
interest’ that they be early recognized and 
sternly stopped at the first ditch.” 


Senate Committee Approves 
St. Lawrence Seaway Treaty 


The Senate Foreign Relations Com- 
mittee on February 22 approved ratifica- 
tion of the St. Lawrence treaty. The 
Senate is not expected to act on it this 
session. 


Reduced Week-End Fares on N. & W. 


The Norfolk & Western has recently 
inaugurated low round-trip week-end fares 
in connection with which round-trip Pull- 
man accommodations may be purchased at 
a reduction of 25 per cent under regular 
Pullman charges. The reduced-rate tickets 
are on sale on Fridays, Saturdays and Sun- 
days and are valid on all regular trains. 
The return limit is the following Monday 
or Tuesday, depending on the destination. 


Seatrain Tariffs Effective 


The Interstate Commerce Commission 
refused to suspend the tariffs filed to be- 
come effective on February 15 by the 
Seatrain Lines, Inc., covering freight via 
its route between Hoboken, N. Y., and 
New Orleans, La., which had been pro- 
tested by the eastern trunk lines. The 
latter had asked that the tariffs be sus- 
pended pending the determination of the 
status of the Seatrain company which is 
now under investigation by the commission. 


Depreciation Order Again Postponed 


On petition of certain railroads the In- 
terstate Commerce Commission has further 
amended its order of July 28, 1931, pre- 
scribing a plan of depreciation accounting 
for steam railroads, changing from Sep- 
tember 1, 1933, to September 1, 1934, the 
date on which the railroads are to file 
estimates of composite percentage rates 
for various classes of property and post- 
poning all other effective dates in the 
order from January 1, 1934, to January 
1, 1935. 


Taxpayers Organize in Bloomington 


A McLean County unit of the Illinois 
Railroad Employees’ and Taxpayers’ As- 
sociation was formed at Bloomington, IIL, 
on February 17, when 1,000 railroad em- 
ployees and their friends gathered at a 
mass meeting to protest the use of tax 
money in subsidizing truck and waterway 
competition with railroads. Ten thousand 
signatures were affixed to petitions voic- 
ing opposition to the competition of the 
Federal Barge Line service and to sub- 
sidies given to truck and motor coach 
lines in the form of costly highways. 





Urge Motor Transport 


Control in Dominion 


Maritime statesman makes plea in 
Senate—Meighen suggests 
conference 


Urging early action on the part of the 
Dominion and provincial governments to 
eliminate unfair competition between motor 
transport and the railways, Hon. Walter E. 
Foster, former Premier of New Bruns- 
wick, speaking in the Canadian Senate last 
week at Ottawa demanded reasonable pro- 
tection for the railways from the incur- 
sions upon their traffic of truck and bus. 
Senator James H. King, a Liberal of Brit- 
ish Columbia, strongly supported Senator 
Foster’s motion for early action, but after 
Senator Arthur Meighen, Government 
leader, promised consideration of another 
conference between the Dominion and the 
provinces on the question of regulation, the 
motion was withdrawn. 

Senator Foster said, in part: “The rail- 
ways do not complain much of water com- 
petition. Nevertheless there is undoubtedly 
considerable competition prevailing be- 
tween the waterways of the country and 
the railways. In the Canada Year Book 
for 1932 reference is made to the fact that 
the opening of the New Welland Ship 
Canal had caused the traffic in iron ore 
from Point Edward to Hamilton to be 
diverted from all-rail to water. Formerly 
this movement took place over the Canadian 
National. By reason of the construction 
of the Welland Canal, the cost of which is 
estimated at about $200,000,000, and which 
is operated without regulation and without 
charge, a large volume of the trade which 
originally moved over the Canadian Na- 
tional has been diverted to the waterways. 
There should be some way of preventing 
competition between Government-owned 
utilities. 

“The National Transportation Commis- 
sion of the United States, headed by the 
late Calvin Coolidge, contends that inland 
waterways should be made to pay their 
own way. I have thought it timely to 
mention the competition of the waterways 
and to stress my belief that the control of 
our waterways, as well as of other avenues 
of transportation which enter into compe- 
tition with the railways, should be given 
consideration. 

“When the idea was first conceived of 
entering into the construction of these 
roads on a large scale, it was not intended 
that they should be exploited for com- 
mercial purposes by the owners of heavy 
vehicles. The idea was to construct a 
highway, which was not too costly, for the 
use of private motor car owners and of 
tourists. But the evolution of motor trans- 
port has brought with it heavier vehicles, 
and has placed upon the shoulders of the 
taxpayers and the governments of the va- 
rious provinces, by reason of the wear and 
tear upon the roads, a very much heavier 
burden than was originally anticipated. 1 
do not know that, within limitations, there 
can be any objection to the use of high- 
ways for the purposes to which they are 
now being put; but the burden of which I 
speak has now reached such proportions 








314 


that it is questionable whether the provinces 
will be able to continue to maintain the 
highways in passable condition without in- 
creasing taxes to an extent that I for one 
should not like to see. 

“I believe, honorable gentlemen, that we 
should endeavor to limit commercial trans- 
portation in such a way that only that por- 
tion of it which is of real economic value 
should be permitted to increase in volume.” 


Mobile & Ohio Employees Vote to 
Strike 


Employees of the Mobile & Ohio have 
voted to strike unless the wage question, 
involving a 20 per cent reduction, can be 
settled by mediation. Ernest E. Norris, 
receiver for the railroad, at the conclusion 
of a final conference held with representa- 
tives of the brotherhoods, invoked the law 
governing wage disputes and submitted 
the case to the United States board of 
mediation, which will hear testimony. 


Trespasser Casualties Increase 


The record of trespassers killed and in- 
jured on the lines of the Southern Rail- 
way in the year 1932—192 killed and 227 
injured—shows the remarkable increase of 
90 per cent in the deaths and 44% per 
cent in the injuries of trespassers on 
trains; the totals in this class being 78 
killed and 156 injured, as compared with 
41 killed and 108 injured in 1931; “a 
natural result,” says the road’s statement, 
“of the general prevalence of unauthorized 
train riding in 1932.” 


N. R. A. A. Annual Meeting 


The annual meeting of the National Rail- 
way Appliances Association will be held in 
the offices of the association, 910 South 
Michigan Avenue, Chicago, at 11 A. M. 
on Monday, March 13, to elect officers for 
the ensuing year and to transact any other 
business that may come before the meet- 
ing. This meeting is held at this time by 
reason of the fact that the annual exhibit, 
which is customarily presented at the Coli- 
seum during the convention of the Ameri- 
can Railway Engineering Association, has 
been postponed for this year. 


Mileage on Private Cars 


Proposals of the Transportation Divi- 
sion of the American Railway Association 
to reduce the mileage paid by the rail- 
roads for the use of privately owned 
freight cars will be discussed at a con- 
ference of the board of directors of that 
association with the car owners and others 
at the Drake Hotel in Chicago on March 
22. The proposals were discussed by the 
directors of the American Railway Asso- 
ciation in New York last week but the 
matter was deferred in order: to: give the 
private car Owners an opportunity to ex- 
press their views. 


Joint Trackage in Northwest Proposed 


Plans for the joint use of certain track 
facilities by the three northern trans- 
continental carriers to effect economies, 
now reaching the final stage of negoti- 
ations, provide for the pooling of trackage 
of the Chicago, Milwaukee, St. Paul & 
Pacific and the Northern Pacific through 
a large part of Montana to create a more 
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direct joint route. The routing of 
Northern Pacific passenger trains through 
the Union Station at Spokane, Wash., and 
the closing of the Northern Pacific station 
in that city is also proposed. The Great 
Northern is involved in the studies as re- 
gards the joint use of certain branch line 
facilities. 


Substitution of Motor Mail Trans- 
portation Authorized 


The Senate on February 9 passed the 
bill previously passed by the House author- 
izing the Postmaster General, in his dis- 
cretion, to permit railroad and electric-car 
companies to provide mail transportation 
by motor vehicle over highways in lieu of 
service by rail, the compensation for such 
service to be at a rate not in excess of the 
rate that would be allowed for similar 
service by railroad or by electric car. The 
committee report on the bill stated that on 
account of unprofitable operation certain 
railroads are withdrawing local train serv- 
ice and substituting buses and that this bill 
will enable them to provide mail service 
by bus. 


Club Meetings 


The Car Foremen’s Association of Chi- 
cago will hold its next meeting on Mon- 
day evening, March 13 at the Auditorium 
Hotel, Chicago. The discussion will be 
on the proposed interchange rules. 

The Northwest Car Men’s Association 
(St. Paul) will hold its next meeting at 
the Y. M. C. A. Building, Minnesota 
Transfer, on Monday evening, March 6. 
The discussion will be on the proposed 
changes in interchange rules. 

The Southern and Southwestern Rail- 
way Club will hold its next meeting at 
the Ansley Hotel, Atlanta, Ga., on Thurs- 
day, March 16, at 10 A. M._ Robert 
Burgess of the Westinghouse Airbrake 
Company will speak on the A. B. Freight- 
car brake equipment. 


C. P. R. Net 20 Millions in 1932 


Net operating revenue of the Canadian 
Pacific for 1932 amounted to $20,089,984, 
which compares with a net in 1931 of 
$25,424,766, a decrease of $5,334,781, while 
gross revenues for the past year at $123,- 
936,713 showed a decrease of $23,909,405 
from the gross of $147,846,118 reported 
for 1931. Operating expenses at $103,- 
846,729 for 1932 showed a decrease of 
$18,574,624 from the $122,421,352 reported 
for 1931. 

In December net amounted to $2,310,749, 
a decrease of $1,279,813 from December 
of the preceding year, while gross of $9,- 
701,199 showed a decrease of $2,050,027 
from the $11,751,227 reported for Decem- 
ber of 1931. 


Wage Negotiations in Canada 


Jn February 23 general chairman of the 
train and enginemen’s brotherhoods in 
Canada were to convene to re-open nego- 
tiations with the railways with respect to 
the latter’s proposal for a 20 per cent re- 
duction in wage rates to replace on March 
1 the 10 per cent reduction now in effect. 

The union chiefs were to have canvassed 
the vote of the local divisions on the 
question on February 22. 


February 25, 1933 





Should a majority of the membership 
reject the added reduction, the companies 
will be informed of the decision of the 
membership at large and negotiations will 
begin again. 

Should the two groups fail to agree, it 
is expected that the usual procedure, 
namely, the appointment of a board of 
conciliation, will follow. 


Locomotive Shipments in 1932 


Shipments of railroad locomotives from 
the country’s principal manufacturing 
plants during 1932, as reported to the 
United States Department of Commerce, 
totaled 105 locomotives as compared with 
166 in 1931 and 820 in 1930. Of the 1932 
total, 39 were steam locomotives and 66 
electric, including export shipments of 
seven of the former type and eight of 
the latter. 

For the month of December, 1932, ship- 
ments of six locomotives were reported 
as compared with eight in the previous 
month and two in December, 1931. Un- 
filled orders at the end of December to- 
taled 73 locomotives (one steam and 72 
electrics) as compared with unfilled orders 
at the end of December, 1931, for 176 
locomotives (39 steam and 137 electrics). 


Air Lines Increase Passenger Traffic 


American-operated air lines carried 
540,681 passengers in the calendar year 
1932, an increase of 18,000 over the pre- 
vious year, according to an announcement 
by Col. Clarence M. Young, Assistant 
Secretary of Commerce for Aeronautics. 
Air express also increased in volume, but 
air mail declined during the year. Of 
these passengers 474,279 traveled on the 
domestic air lines and 66,402 on American- 
operated air lines extending into Canada 
and Latin America. Air express amounted 
to 1,600,821 pounds in 1932, as compared 
with 1,151,348 pounds in 1931. Air mail 
carried on the domestic lines as reported 
by the Post Office Department amounted 
to 7,393,257 Ib. in 1932, as against 9,097,- 
411 lb. in 1931. The compilation for 
foreign air mail has not yet been com- 
pleted. Miles flown by all operators in 
1932 totaled 50,932,967, as compared with 
47,385,987 in 1931. Passenger-miles were 
146,552,587 in 1932 as against 119,968,577. 


Low Coal Rates to Compete with 
Trucks 


An experimental rail rate for coal haul- 
age to permit competition with motor 
trucks has been authorized for a period 
of six months by the Kentucky Railroad 
Commission. The rate applies to ship- 
ments of coal from the Harlan, Jellico, 
McRoberts and Hazard mines to Rich- 
mond, Berea, Ravenna, Hopkinsville, Mid- 
dlesboro and Irvine. The new rate is $1 
a ton from the Hazard fields and $1.09 
from the Harlan mines, as compared with 
the old rate of $1.53 and $1.62, respectively. 
The change was asked for by the Louis- 
ville & Nashville, the Illinois Central and 
the Southern and is authorized for all 
railroads in the state. According to data 
submitted ‘by the Louisville & Nashville 
in its petition, rail shipments of coal from 
Southeastern. Kentucky fields into Rich- 
mond have shown a steady decline in the 
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past four years. The Traffic committee 
of the Richmond Chamber of Commerce 
estimates that more than 200 tons of coal 
are brought into and through Richmond 
each day by trucks. These figures are 
based on actual counts made on roads lead- 
ing into and through the city. 


Freight Volume for 1932 


Freight moved in 1932 by the railroads 
totaled 259,004,372,000 net ton-miles for 
the 12 months, according to reports com- 
piled by the Bureau of Railway Eco- 
nomics. This was a reduction of 81,144,- 
250,000 net ton-miles, or 23.9 per cent, 
under the total for 1931 and a reduction 
of 163,128,319,000 net ton-miles, or 38.6 
per cent, under 1930. In the Eastern dis- 
trict, the reduction was 22 per cent; in the 
Southern district 25 per cent, and in the 
Western 26.1 per cent. 

The record for December showed 21,- 
101,728,000 net ton-miles, a reduction of 
1,560,692,000 net ton-miles, or 6.9 per cent 
below that of the same month in 1931 and 
a reduction of 27.3 per cent under De- 
cember, 1930. The Eastern district in 
December showed 3 per cent below the 
same month the year before, and the 
Southern district 3.5 per cent below; while 
in the Western district the decline was 
13.8 per cent. 


Bus Tours for Rail Passengers 


The Southern Pacific has entered into 
an arrangement with California Parlor 
Car Tours, under which passengers going 
to California by Southern Pacific trains 
may avail themselves of the motor coach 
tour service of California Parlor Car 
Tours at a reduced rate. The latter 
company operates a three-day motor tour 
to scenic points in the state, the regular 
rate for which, on an all-expense basis, 
is $47.50. Under the new plan, the holders 
of tickets good for transportation over 
the Southern Pacific between San Fran- 
cisco and Los Angeles will be given the 
benefit of a special fare for the tour of 
$42.50. California Parlor Car Tours is 
a subsidiary of the Pacific Greyhound 
Corporation, in which the Southern Pacific 
has a large stock interest. 


Livestock Rate Hearing Adjourns 


_The hearing on sale-in-transit rates on 
livestock, which opened at Chicago on 
February 13 before Examiner William A. 
Disque of the Interstate Commerce Com- 
mission, as reported on page 257 of the 
Railway Age of February 18, adjourned 
on February 18 until February 27, when 
additional railroad witnesses will be heard. 
Witnesses heard at Chicago last week in- 
cluded L. E. Wettling, statistician for the 
Western Lines, A. F. Cleveland, vice- 
President of the Chicago & North Western, 
George Hoffelder, assistant general freight 
agent of the Chicago, Burlington & Quincy, 
and J. E. Davis, assistant to the freight 
traffic manager of the Union Pacific. Mr. 
Wettling portrayed the financial condition 
of the western lines, testifying that in 
1932 their net operating income was 
€quivalent to a rate of return of only 0.59 
Per cent on the investment. Mr. Cleveland 
contended that it would be impossible for 
€ railroads to continue the existing serv- 
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ice if transit privileges were granted, that 
even a substantial reduction in livestock 
rates would make such a trifling difference 
in the retail price of meat that it would 
not increase consumption sufficient to in- 
fluence the volume of the tonnage and that 
if transit rates were to be established, the 
entire basis of rates should be changed 
simultaneously. Mr. Hoffelder estimated 
that the granting of sale-in-transit rates 
would cost the western lines about $4,000,- 
000 annually, and that the establishing of 
slaughter-in-transit rates would take an- 


other $8,000,000: 


Southern Lines Offer Store-Door 
Service 


Store-door pick-up and delivery of 1. c. 1. 
freight will soon be offered by the Louis- 
ville & Nashville, the Nashville, Chat- 
tanooga & St. Louis, the Gulf, Mobile & 
Northern, the New Orleans Great North- 
ern and the Tennessee, Alabama & Georgia. 
Under the new tariff, which is expected 
to go into effect about March 15, there 
will be no charge for pick-up and delivery 
service on shipments moving less than 230 
miles. Shipments moving a greater dis- 
tance will be picked up and delivered by 
the railroad, if this service is desired, at 
an extra charge of 10 cents per 100 Ib. 
The railroads have entered into contracts 
with truck operators in the towns where 
the service will be available, to provide 
the trucks necessary for the performance 
of the pick-up and delivery work. 


Railways Oppose Expenditures For 
Cumberland River Improvement 


Representatives of the Illinois Central, 
the Louisville & Nashville, the Tennessee 
Central, and the Gulf, Mobile & Northern, 
and of organizations of their employees, 
appeared at a hearing before the Board 
of Engineers for Rivers and Harbors at 
Washington on February 13 in opposition 
to the recommendations of the United 
States district engineer at Nashville pro- 
posing that the federal government im- 
mediately expend over $850,000 to improve 
the Cumberland river in Kentucky and 
Tennessee for navigation purposes. Dr. 
C. S. Duncan, economist of the Association 
of Railway Executives, also made a gen- 
eral statement of the views of the rail- 
ways. on the general subject of waterway 
improvements, stating that the entire pro- 
gram of inland waterway development is 
now being subjected to skeptical inquiry 
and that “it would seem the part of wis- 
dom that no further commitments should 
be made in the direction of carrying out 
a program that is under economic sus- 
picion until a new survey of the situation 
has been made.” 


President Hoover Urges Passage of 
Bankruptcy Bill 


Enactment during the present session 
of Congress of the bankruptcy bill, with 
its provision for railroad reorganization 
without receivership, was urged by Presi- 
dent Hoover in a special message to Con- 
gress on February 20 as one of several 
measures looking to the promotion of eco- 
nomic recovery which he said are so ad- 
vanced toward completion or understanding 
as to seem possible. It is most necessary, 
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he said, that the principles of this bill, 
which has already been passed by the 
House, should be passed by the Senate, 
and he referred to the legislation as “of 
the most critical importance in this period 
of readjustment.” “Incidentally,’”’ he said, 
“such a workable system is highly neces- 
sary in order to permit a certain minority 
of railroads to be so reorganized as to 
reduce fixed charges and thus relieve the 
Reconstruction Finance Corporation of 
drains in prevention of destructive re- 
ceiverships.” The bill had been reported 
to the Senate by the judiciary committee 
without the provisions for railroad and 
corporate reorganization which were in the 
bill as passed by the House but plans had 
been made for an effort to add the railroad 
section by amendment during its considera- 
tion in the Senate. The bill was reached 
as the unfinished business of the Senate 
shortly after receipt of the President’s 
message but it was temporarily laid aside 
to permit consideration of the independent 
offices appropriation bill. 

The President also said that the St. 
Lawrence seaway treaty should be ratified 
on the ground that “it not only will serve 
a great national purpose but is of impor- 
tance now also to relieve unemployment 
by its construction.” 


Engineering Week at Chicago, 
June 25-30 


Plans are now being consummated for a 
conference of engineers at Chicago, during 
Engineering Week, June 25-30, sponsored 
by the Century of Progress Exposition. 
Included on the program are. the sessions 
of the American Society of Mechanical 
Engineers, the American Society of Re- 
frigerating Engineers and the American 
Society of Heating and Ventilating Engi- 
neers. The Railway division of the A. S. 
M. E. is arranging for one session. 

In addition to exhibits at the Century 
of Progress Exposition, railway engineers 
will be interested in the Sixth Midwestern 
Engineering and Power Exposition, to be 
held at the Coliseum during that week. 
At this latter manufacturers will exhibit 
steam generating equipment for power and 
heating purposes. In addition there will 
be shown machinery such as_ ventilating 
and air-conditioning, refrigeration equip- 
ment, pumps, electrical apparatus, etc. 


1. C. C. Bill Passed by House 


The House on February 20 passed with 
practically no debate the bill giving the 
Interstate Commerce Commission the au- 
thorization it has been seeking for several 
years to assign or refer any portion of its 
work to an individual commissioner or 
to a board composed of an employee or 
employees for action thereon. This au- 
thority would not, however, extend to in- 
vestigations instituted upon,the commis- 
sion’s own motion, nor, without the con- 
sent of the parties, to contested proceed- 
ings involving the taking of testimony at 
public hearings. Any action taken by such 
individual commissioner or board would 
have the same force and effect as if taken 
by the commission, but any party affected 
could file a petition for reconsideration or 
rehearing by the commission or a division 
thereof. The bill was then referred to 
the Senate. 
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It is understood also that the propon- 
ents of legislation to authorize the Presi- 
dent to regroup, co-ordinate, consolidate, 
transfer, or abolish executive or admin- 
istrative agencies of the government or 
their functions have in mind that the 
Interstate Commerce Commission would 
come under its provisions, although the 
language of the bill refers to offices and 
establishments “in the executive branch 
of the government” and it has been held 
that the commission is in the legislative 
branch of the government, although it is 
appointed by the President and has some 
executive functions. This legislation was 
adopted by the Senate as an amendment 
proposed by Senator Byrns to the Treas- 
ury-Postoffice bill, after the bill had been 
passed by the House, and has been under 
consideration this week by a conference 
committee, whose report was adopted by 
the House on Tuesday. 


Texas & New Orleans Suspends 
A. T. C. 


On petition of the company, the Inter- 
state Commerce Commission has suspended 
until further order its orders requiring the 
maintenance of automatic train-stop devices 
on the Texas & New Orleans (Southern 
Pacific) between Rosenburg and San An- 
tonio, Tex., 170 miles. This road has had 
automatic train control, the National Safety 
Appliance Company’s intermittent magnetic 
induction system, in operation since 1927, 
with a total of 71 locomotives equipped. 
The reasons for requesting relief are in 
general the same as those presented by 
other roads whose cases have been decided 
within the past year, and with which the 
reader is familiar. Traffic density on 50 
miles of this section has decreased about 
29 per cent; on 33 miles, 49 per cent; and 
on 87 miles, 47 per cent. There have been 
1,562 undesired brake applications, not due 
to the fault of enginemen. Besides the 
great decline in freight traffic due to the 
business depression, reroutings of freight, 
made possible by the acquisition of other 
lines, have lessened train movements over 
this line; diversion of freight to the 
Panama Canal, and oil to pipe lines have 
been important causes of lessened income. 
The advent of good roads has taken large 
quantities of cotton, rice and other things 
from the railroad between Houston and 
San Antonio. Earnings at present are not 
sufficient to meet operating expenses and 
taxes. The cost of installation and main- 
tenance of automatic train control is out 
of proportion to the increase of safety 
afforded. 

The road has made large expenditures 
for safety in other directions. Automatic 
block signal mileage in 1921 was 718 miles; 
now over 1,620 miles; and the company ex- 
pects, when funds are available, to make 
other extensive installations; Houston to 
Shreveport, 230 miles ; Giddings to Hearne, 
58 miles, Garrett to Fort Worth, 52 miles. 
On this company’s lines there are 369 
crossings of railroads at grade, of which 
only 165 have interlocking; of 4,555 high- 
way grade crossings, only 239 have signals 
or gates; crossing improvements toward 
which the road will have to pay $152,000, 
are already planned for. The discontinu- 
ance of automatic train control will result 
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in probable savings of $12,420 annually. 
The highest rate of passenger train sched- 
ules is 41.6 m. p. h. No collisions or other 
accidents have been prevented by A. T. C. 
so far as known. F 


Continuation of Freight Surcharge 
Urged 


Oral arguments were heard by the In- 
terstate Commerce Commission on Febru- 
ary 17 on the petition of the railways for 
a continuation beyond March 31 of the 
emergency surcharge increase in freight 
rates allowed by the commission last year 
in lieu of the 15 per cent general increase 
which had been asked in Ex Parte No. 103. 
Comparatively few representatives of ship- 
pers appeared in opposition and the argu- 
ment was concluded in less than one day, 
but many written statements in opposition 
had been filed by those who were not 
represented at the argument. 

Alfred P. Thom, general counsel of 
the Association of Railway Executives, 
made a brief argument in support of the 
railroad petition, saying that the surcharges 
alone represented 20 per cent of the net 
railway operating income of the carriers 
for the first nine months of 1932 and that 
failure to continue them would mean gen- 
eral reductions in revenues which the 
carriers are in no position to stand. For 
the year 1932 they amounted to approxi- 
mately $62,000,000. The surcharges, rep- 
resenting only 2.6 per cent of the gross 
freight revenues of the carriers, he said, 
do not constitute a burden which general 
industry may not reasonably bear in an 
effort to tide the carriers through the 
present emergency; and they should be 
permitted to remain in effect during the 
emergency, which means an indefinite time. 
It would be reasonable to permit the rail- 
roads that earn the surcharge to keep it, 
he said, because in nearly all cases they 
will need it to meet their own fixed charges. 

Organizations represented in the argu- 
ment in opposition included: California 
Citrus League, American Feed Manufac- 
turers’ Association, Schwill & Co., North- 
ern States Power Company, Maher Coal 
Bureau, South Chicago Coal & Dock Com- 
pany, National Coal Association, Missouri 
Highway Commission, and International 
Apple Association. 


William Z. Ripley Retires from 
Harvard Professorship 


William Z. Ripley, Nathaniel Ropes 
professor of political economy at Harvard 
University, will retire effective March 1, 
and will be appointed professor emeritus. 
Professor Ripley, who is a director of the 
Chicago, Rock Island & Pacific and a well- 
known railroad authority was born at 
Medford, Mass., on October 13, 1867, and 
received his A.B. degree at Massachusetts 
Institute of Technology in 1890. He 
obtained his A.M. and Ph.D. degrees from 
Columbia University in 1892 and 1893, 
respectively, and in 1929 he received an 
Litt. D. degree from the same university. 
Professor Ripley was awarded LL.D. 
degrees by the University of Wisconsin in 
1930, and by Bucknell and the University 
of Rochester in 1931. From 1895 to 1901 
he was professor of economics at Massa- 
chusetts Institute of Technology and dur- 
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ing the same period he was also lecturer 
on sociology at Columbia. Since 1901 he 
has been a member of the faculty at Har- 
vard. He was appointed professor of 
political economy in 1902, and in 1911 to 
the Nathaniel Ropes chair. From 1900 to 
1901, he was expert agent on transportation 
for the United States Industrial Commis. 
sion and he was Huxley memorial lecturer 
at Royal Anthropology Institute, London, 
Eng., in 1908. In 1898, 1900 and 1901 he 
served as vice-president of the American 
Economics Association and last December 
was elected president. In 1918 he was 
administrator of labor standards for the 
War Department and for the following 
two years was chairman of the National 
Adjustment Commission of the United 
States Shipping Board. From 1920 to 
1923 he served with the Interstate Com- 
merce Commission as special examiner on 
the consolidation of railroads in which 
connection he prepared the Commission’s 
tentative consolidation plan which was 
published in 1921. Among the books by 
Professor Ripley are “Main Street and 
Wall Street,” “Trusts, Pools and Corpora- 
tions,” “Railway Problems,” “Railroads- 
Rates and Regulations” and “Railroads- 
Finance and Organization.” 


Crossing Smash-Ups Analyzed 


The record of highway crossing acci- 
dents on the Louisville & Nashville for 
the year 1932 shows that in 38 per cent 
of the accidents the vehicles ran into the 
sides of trains occupying crossings; and 
that in one-third of the remaining 62 per 
cent of the cases, in which vehicles were 
struck by trains, the vehicles were stalled 
on the tracks. Most of the latter cases, 
it is stated, happened at night in locations 
where the visibility of the enginemen was 
limited; and in practically none of them 
did the drivers of the vehicles make any 
intelligent attempts to warn the approach- 
ing trains of the dangerous obstructions 
on the tracks. Forty-one per cent of the 
total of 22 deaths resulting from acci- 
dents at crossings on this road, in 1932, 
occurred in such cases. 


R. F. C. Loans to Railroads 


Only one loan to a railroad was made 
by the Reconstruction Finance Corporation 
in January, according to its monthly re- 
port made public on February 20. This 
listed a total of 105 loans, aggregating 
$340,435,093, to 62 railroads, which had 
been authorized, whereas its report for the 
year ending December 30 had shown 
$347,435,093 to the same number of roads. 
The corporation had authorized $3,000,000 
for the Missouri Pacific just before 
February 1, of the $3,800,000 which had 
been approved by the Interstate Commerct 
Commission on January 4. The commis 
sion had also approved a loan of $1,500,000 
to the receivers of the Seaboard Air Lint, 
a loan of $600,000 to the Meridian & Big 
bee River, and an additional loan of $l, 
127,700 to the Chicago & North Wester, 
in January. An additional loan of $5,000, 
000 to the Baltimore & Ohio, and an ad- 
ditional loan of $273,000 to the St. Lou's 
Southwestern were approved by the cor 
mission early in February. It was stated 
on February 10 at a hearing before Senator 
Couzens that action on railroad loans had 
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been postponed in several cases pending 
hearings on his resolution to suspend all 
loans to railroads. 

The report as of January 31 showed 
that of the loans authorized by the cor- 
poration $264,740 had been withdrawn or 
canceled, $48,275,529 remained at the dis- 
posal of borrowers, and $291,894,823 had 
been disbursed to them, of which $11,881,- 
070 had been repaid. Only three appli- 
cations for railroad loans had been re- 
ceived in January, although several have 
been filed since the end of the month. A 
list of all loans to railroads authorized by 
the corporation, included with its latest 
report, shows that the following loans 
which had been approved by the commis- 
sion also had not been authorized by the 
corporation: Fonda, Johnstown & Glovers- 
ville, $170,387; Hoosac Tunnel & Wil- 
mington, $23,600; Minneapolis & St. Louis, 
receiver, $2,698,630; Missouri & North 
Arkansas, receivers, $400,000; Savannah 
& Wilmington, receiver, $276,200; Stock- 
ton Terminal & Eastern, $40,750; Sumpter 
Valley, $68,500; White River, $16,000; 
Wisconsin & Michigan, $98,530. 


Missouri Pacific Suspends A. T. C. 


Acting on a petition of the Missouri 
Pacific, the Interstate Commerce Commis- 
sion has suspended until further order the 
requirements of its automatic train-stop 
orders of 1922 and 1924 under which this 
road has been required to maintain auto- 
matic train-control between Leeds, Mo., 
and Osawatomie, Kan., 50 miles; between 
Poplar Bluff, Mo., and Texarkana, Tex., 
243.5 miles, and between Jefferson City and 
Kansas City, Mo., 147.6 miles. (On all 
except the first 50 miles the company was 
subsequently excused from compliance.) 

The National intermittent magnetic auto- 
matic train stop was placed in service on 
this road in July, 1925, between Leeds and 
Osawatomie; but the second order, requir- 
ing further installations, was suspended, in 
consideration of the action of the road in 
proceeding to install visual roadside block 
signals on 391 miles of its line. The ap- 
plication of the road, now presented, says 
that the a. T. c. system has given satisfac- 
tory service, but because of light traffic: 
the need of more freedom in assigning 
locomotives for long runs and the ample 
Protection afforded by existing signaling 
(the centralized traffic control system), the 
cost of maintaining the automatic train stop 
Is not justified. Compared with 1930, the 
total train movement in 1932 on this 50- 
mile section is less by about 25 per cent. 
There is but one scheduled meeting point 
between passenger trains on this section 
and few between freight trains. Of the 42 
locomotives equipped, 12 are used every 
day on long runs, mostly over mileage not 
requiring A. T. C. 

The Missouri Pacific has installed c. T. c. 
on 155 miles of line, in addition to the 
original 50-mile section; including the sec- 
tion between Kansas City and Atchison, 43 
miles, single-track, a line over which the 
traffic is much heavier than on the 50-mile 
section ; other installations have been made 
on double track lines. Under c. T. c. no 
accidents have occurred because of failure 
of enginemen to observe roadside signal 
indications and these installations have 
made costly double-tracking unnecessary, 
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besides improving the average speed of 
trains. “Centralized traffic control accom- 
plishes to some extent the functions of auto- 
matic train control.” The director can ob- 
serve to what extent enginemen are obey- 
ing signal indications. 

Beginning with 1926, the road made ex- 
tensive additions to its automatic visual 
roadside block signals, and the total of 
these is now 2,011 miles. In addition to 
this the installations of automatic inter- 
locking plants and other improvements 
have brought the total capital account of 
expenditures on this work in the eight 
years ending 1931 to $5,764,000, exclusive 
of A.t.c. The road proposes to install auto- 
matic block signals as rapidly as funds will 
permit on 238 miles to complete the instal- 
lation from St. Louis, Mo., to Pueblo, 
Colo., 905 miles. 

The application names certain measures 
taken to promote safety; “a train order 
week,” the first week in each month, dur- 
ing which officers are required to check 
train orders, to see if correct practice is 
kept up; a questionnaire for dispatchers, 
to enable them to keep constantly in mind 
the important rules; a similar reminder for 
telegraphers; educational letters on the 
occasion of train accidents, etc. Each night 
a certain rule is selected and termed “Rule 
for the Day;” and advice of this is sent 
out to all employees at midnight; this to 
encourage discussion; and operating officers 
seek to promote this discussion. 

Recognizing all these improvements, the 
commission grants the request for suspen- 
sion. 


Rail Executives Heard in 


Depression Inquiry 
(Continued from page 312) 


automobile, he said it would seem that by 
reduction in service this presents an op- 
portunity to save perhaps 400 million dol- 
lars annually. Freight operation in 1931, 
he said, showed a profit of $1,043,129,901, 
whereas the passenger and allied services 
resulted in a loss of $92,133,257. 

J. J. Pelley, president of the New York, 
New Haven & Hartford, on February 21 
advocated a six-point program of legisla- 
tion to improve the condition of the rail- 
roads and transportation generally, and 
W. W. Atterbury, president of the Penn- 
sylvania, was to testify on February 25. 
Regulation of highway transportation was 
an important feature of Mr. Pelley’s 
recommendations, but Mr. Loree, saying 
that he did not agree with many railroad 
officers on the subject, while he urged ex- 
tension of regulation to all forms of car- 
riers, said “it would not seem that control 
could be looked for through supervision 
of the traffic charges” of the trucks. 

“If now we look for a remedy,” Mr. 
Loree said, “we must point (1) to the 
excessively restrictive control imposed by 
national and state governments; (2) simi- 
lar restrictions by the pressure of union 
labor organizations; and (3) fundamental 
and radical mechanical and economic 
changes that must, even in normal times, 
materially modify and divert demand, 
supply and means of transportation. The 
troubles in which we are now involved are 
not to be cured by poulticing, where the 
use of the knife is essential. We must 
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face them with the attitude of the labora- 
tory method. In an industry as far-flung 
and as diversified as is railroading, and 
one covering so long a period of develop- 
ment, the need for adjustments are ap- 
parent on every hand. Intelligently made, 
the railroads might rapidly assume their 
old-time efficiency and usefulness. 

“To adapt the railroads to the changing 
conditions, we must, among other things, 
look to— 


1. The adjustment of taxes, wages and work- 
ing conditions. 

2. Elimination of waste through the abandon- 
ment of all unused service, obsolete facilities and 
mileage no longer justified by the traffic. 

3. The development of the essential railroad 
facilities to the highest state of efficiency through 
the improvement “of grades, reduction of curves, 
shortening of lines, application of heavier rail and 
ballast, strengthening of bridges and improvement 
in equipment, 

4. Amelioration of the five major hazards of 
the employee; i. e., sickness, accident, death, un- 
employment and superannuation, or the incapacity 
of old age. 

5. The following are changes that it is sug- 
gested might be considered in a recasting of the 
Interstate Commerce Commission’s activities: 

(a) Extend regulation to all commerce and all 
carriers which the federal: government has power 
to regulate. 

(b) Separate the conflicting and inconsistent 
powers of prosecutor and judge, neither of which 
can be adequately exercised when both functions 
are in the same hands; vesting the former fully 
in the Interstate Commerce Commission, and 
leaving the latter to the courts. 

(c) Omit Section 15a of the interstate com- 
merce act, which, while affording less protection 
than the constitutional provision agairst confisca- 
tion, provides for recapture of so-called “‘excess 
earnings”. 

(d) Omit Section 19a, which provides for 
valuations. Although enacted on March 1, 1913, 
the valuations have not been completed and all 
work so far done is condemned by decisions of 
the Supreme Court. 

(e) Omit the ‘commodities clause,” Section 1 
(8), which prevents any carrier from moving in 
interstate transportation any commodities, except 
timber and its products, in which it has an 
interest, 

(f) Leave to the courts the power to award 
damages. 

(g) Prevent the conypulsory and misleading en- 
hancement of operating expenses by including 
estimates of depreciation. 

(h) Repeal the Hoch-Smith resolution. 

(i) Remove restrictions upon control and oper- 
ation of boats and other accessory services by 
railroads, 

(j) Omit the power to fix rate divisions except 
when the commission has fixed a joint rate and 
the participating carriers are unable to agree. 


In reply to questions by Senators Mr. 
Loree said that the Reconstruction Finance 
Corporation had kept some railroads out 
of the hands of receivers but that he was 
a good deal worried about the govern- 
ment’s financial situation and recalled a 
time when government bonds were selling 
at 50 cents on the dollar in gold. He 
said he thought “we have pretty well ex- 
hausted our credit” and that it might be 
better to liberalize the requirements as to 
depreciation accounting than to continue 
advancing money from the R. F. C. He 
told the committee that the D. & H. had 
not discharged an employee “since this 
trouble began” although it has three or 
four hundred it could probably get along 
without. Asked about the policy of sub- 
sidizing aviation Mr. Loree said it is very 
important as a military policy that the 
government develop aviation as rapidly as 
possible and that it might subsidize the 
main routes but ought to stop subsidizing 
others. 

Mr. Pelley advocated passage of S. 5551, 
the bankruptcy bill, with provision for 
railroad reorganization; modification of the 
anti-trust laws to permit maximum reduc- 
tion in competitive waste; legislation cov- 
ering the regulation of highway transpor- 
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tation; taking the government out of the 
Mississippi and Warrior river transporta- 
tion service; regulation of water trans- 
portation; and repeal of the recapture and 
valuation provisions of the interstate com- 
merce act. He said his company is en- 
gaged in all forms of transportation ex- 
cept by air and that as a highway operator 
he had learned that regulation is necessary 
in order to stabilize highway transportation 
and that regulated transportation cannot 
compete with or be properly co-ordinated 
with unregulated transportation. Asked 
his reaction to the report of the National 
Transportation Committee he said there 
were a number of good things in it and 
some he did not subscribe -to but that on 
the whole it was a disappointment to him 
because it was not more specific and defi- 
nite as to what ought to be done. Asked 
his opinion of the idea of a national trans- 
portation system he said he was in favor 
of co-ordination of transportation but that 
a single national transportation system 
would be impossible under private manage- 
ment and undesirable under government 
ownership. 

William Randolph Hearst, in a state- 
ment before the committee on February 21, 
said that “apparently the only way that 
the necessary complete reorganization and 
unification of the railroads can be accom- 
plished is through government ownership” 
and that “government ownership will ad- 
minister the railroads economically in one 
co-ordinated system.” 


Small Risk for R. F. C. in! 
Rail Loans, says Shoup 


(Continued from page 312) 


theory advanced that inasmuch as the gov- 
ernment is loaning so much money to the 
railroads it should take them over and I 
suppose ‘in some unknown process of al- 
chemy pay for them.. As a: matter of 
fact, the government has to date made 
loans to the railroads through the Recon- 
struction Finance Corporation of $226,000,- 
000 or about one per cent of their total 
value, and has demanded and obtained ade- 
quate security therefor. The railroads 
have already repaid some twelve million 
dollars of the amount borrowed. It is 
safe to predict that they will not at the 
outside have to borrow from the govern- 
ment to three per cent of their total value 
in connection with this depression. And 
the government is charging a rate of in- 
terest much above that which it is charging 
for aid extended to steamship lines. This 
interest rate is I think perhaps one weak 
spot in the government program. 

“The railroads will come back with cer- 
tainty. All they need, as the report of the 
National Transportation Committee has 
shown, is an increase of about 20 per cent 
in their traffic to enable them to meet their 
fixed charges. They need equality of 
treatment with their competitors in respect 
to public control and regulation. As for 
the criticisms of their waste, I doubt if 
many lines of business in the United States 
can show less duplication of service or 
competitive waste. 

“Railroad operations need intensive and 
close supervision, for they vary as the 
pulse of business varies in the United 
States, and must be responsive thereto. 
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A closer acquaintance will quickly dissi- 
pate the conclusions of those who see great 
gains in one-man or regional control of 
railroads. Just now, what the railroads 
need is fair treatment in public control 
and regulation, and some temporary help 
as an offset to the fact that during the 
last ten years the United States has not 
made good on its obligation: to establish 
rates that will give them a fair return on 
the valuation as determined by the Inter- 
state Commerce Commission for that pur- 
pose. 

“No one can question the good service 
they have given, or the great improvement 
it has been over that which obtained when 
they came back to private control. Their 
management has not been perfect, for per- 
fection is that rare virtue that comes only 
after translation to another world. But 
they have given’a real and satisfactory 
service. They have paid their stock- 
holders dividends, and the:r bondholders 
interest. They have met obligations out of 
their treasuries for the public benefit im- 
posed in like degree on no other enter- 
prise. They have carried a great burden 
of taxation. They have gone forward 
notwithstanding the public has given great 
advantages to their unregulated competi- 
tors. They need to be allowed to meet 
competition by water or highway, wherever 
they find it, without interfering with their 
regulations to commerce elsewhere. Their 
managerial functions should not be 
usurped by public authority that neces- 
sarily cannot carry responsibility for re- 
sults.” 


Construction 





DetawArE & Hupson.—Plans, subject 
to approval by the New York Public 
Service Commission, are being prepared 
for the elimination of a grade crossing at 
Windsor crossing near Rouses Point, in 
Clinton county, N. Y., on the Champlain 
division of this road. Other plans, sub- 
ject to approval by the D. & H., are being 
prepared for the elimination of a grade 
crossing on its line between Whallonsburg 
and Essex, N. Y., the last named work is 
to be carried out by the highway depart- 
ment of the State of New York. 


Erire.—The New York Public Service 
Commission has approved revised plans 
and specifications for the elimination of the 
Oak Hill avenue crossing of the Erie in 
Endicott, Broome county, N. Y. The 
commission also approved the bid of 
Parker & Graham, Clifton, N. J., the low- 
est submitted for the work. . 


PENNSYLVANIA.—A_ contract has been 
given to the Carmichael Construction Com- 
pany, Akron, Ohio, for removing an exist- 
ing two-span bridge and constructing a 
new three-span bridge to carry Park street, 
Akron, over the tracks of the Akron Union 
Passenger Depot Company, the Pennsyl- 
vania, the Baltimore & Ohio, and the Erie. 
The cost of the work will be about 
$24,000. 
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Supply Trade 





The New York Air Brake Company, 
New York, on February 15 opened an 
office in the Midland Bank building, Cleve- 
land, Ohio, with L. W. Sawyer and G. A, 
Allen as representatives at Cleveland. 


F. C. Ejibell, for the past four years 
manager of the advertising and publicity 
department of the Worthington Pump & 
Machinery Corporation, New York, has 
resigned. Mr. Ejibell has held executive 
assignments on the staffs of three adver- 
tising agencies, two publishers and three 
manufacturers’ advertising departments. 


A. F. McCormick, formerly western 
sales agent of the J. G. Brill Company, 
Automotive division, has become associated 
with the Clark Equipment Company, 
Battle Creek, Mich., to handle sales of 
the Autotram aluminum stream-lined gas- 
mechanical rail car in the western terri- 
tory, in co-operation with the company’s 
territorial managers. Mr. McCormick, 
who has been identified with rail-motor- 
car development from its initial stages, 
was originally connected with the Service 
Motor Truck Company, Wabash, Ind., in 
the development of the first direct gas- 
powered rail car built by this company. In 
his new connection, Mr. McCormick’s 
headquarters will be at Chicago, but he 
will work more or less direetly out of the 
factory at Battle Creek, the central point 
for national sales. 


American Brake Shoe & Foundry 
Company 


Consolidated net earnings of $257,379 
were reported by the American Brake Shoe 
& Foundry Company for the year ending 
December 31, 1932, as compared with net 
earnings of $1,386,000 for the previous year. 

Among the constituent companies the op- 
erations of the Ramapo Ajax Corporation 
resulted in a 1932 net loss of $399,709 and 
those of the National Bearing Metals Cor- 
poration in a loss of $162,302. The con- 
solidated balance sheet as of December 31, 
1932, lists total current assets of $8,197,441 
including $3,123,393 in cash, as against 
total current liabilities of $440,753. 

Preferred and common stock dividends 
paid during the year totaled $1,201,307 
which, together with another adjustment, 
reduced the surplus from $10,651,947, the 
December 31, 1931, figure, to $9,299,289 at 
the close of last year. 


American Locomotive Company 
Annual Report 

The American Locomotive Company, for 
the year ending December 31, 1932, re- 
ported a loss of $4,589,716 after deprecia- 
tion and all other charges as compared 
with a 1931 loss of $3,929,384 and a profit 
of $3,778,558 in 1930. Plants of the Com- 
pany were operated “at a very small per- 
centage of capacity” last year, says the 
report which suggests that the answer to 
the present situation may be read in the 
statistics of railway expenditures for main- 
tenance of equipment “combined with the 
absence of the purchase of any new rail- 
road equipment.” 

Selected items from the consolidated in- 
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come and surplus accounts for the past 


two years are as follows: 





1932 1931 
Net loss after deducting 
manufacturing, mainte- 
nance and administrative 
EXPENSES 2. ee eeeeeeee $3,145,124 $1,693,425 
Depreciation on plants and 
equipment ......-.eeee- 1,444,592 1,641,971 
Reserve for discount on 
Canadian exchange ....2 ccsscces 593,988 
Loss for the year ....$4,589,716 $3,929,384 
Dividends—Preferred stock 1,869,625 2,619,386 
Common stock. ........ 767,900 





Deficit after dividends. $6,459,341 $7,316,670 
Dividends on the preferred stock were 
discontinued with the payment for the third 
quarter of 1932, disbursements on common 
stock having been discontinued in 1931. 
The balance sheet as of December 31, 
1932, lists total current assets of $18,864,- 
064 or $17,435,272 in excess of the total 
current liabilities of $1,428,792. Among 
the current assets cash alone amounted to 
$2,970,110 or more than double the current 
liability figure; cash and marketable se- 
curities together totaled $10,532,408. 

The company shipped 24 new locomo- 
tives last year, 23 of which were carried 
over as unfilled orders at the beginning of 
the year. Of last year’s consolidated sales, 
64 per cent represented products of sub- 
sidiary companies, showing, the report says, 
“the growing importance of the diversifi- 
cation program of the Company.” 

In closing his remarks, William H. 
Woodin, chairman of the board, calls at- 
tention to the “enormous purchasing vol- 
ume” which the railroads represent and 
urges the stockholders to “give support to 
any constructive remedial program, not 
only because of the benefit to the Company, 
but for patriotic reasons as well.” 


Pressed Steel Car Company 


The year 1932 when “operations were 
only one per cent of normal” was the 
poorest in the history of the Pressed Steel 
Car Company, says the annual report for 
the year ending December 31 as it records 
last year’s consolidated loss from opera- 
tions amounting to $1,115,192. This op- 
erating deficit, which compares with a 1931 
loss from operations of $1,046,276, does 
not take into consideration the $47,976 spent 
in 1932 for maintenance of equipment and 
buildings, nor the $158,511 depreciation 
charge. After all adjustments of last 
year, the report shows, the surplus and 
undivided profits fell from $13,436,657 on 
January 1, 1932, to $9,904,096 as of De- 
cember 3]. 

The $158,511 depreciation charge, it is 
explained, is in accordance with the com- 
Pany’s policy of making “heavy charges 
for depreciation and obsolescence in pros- 
perous years and light charges when there 
is small use of plants and machinery.” In 
former years, it is pointed out, annual 
charges for depreciation and maintenance 
have amounted to as much as $12,000,000 
and $18,000,000. 

The balance sheet, as of December 31, 
lists current assets of $3,331,994 including 
$952,436 cash, as against current liabilities 
of $784,116. There is, however, the com- 
pany’s 10-year five per cent convertible 
bonds which were due on January 1; pend- 
ing negotiations in connection with arrange- 
ments to meet this maturity are discussed 
in the report. 











RAILWAY AGE 


The consolidated surplus and undivided 
profits account as of December 31, 1932, 


is as follows: 
Surplus and Undivided Profits, Janu- 
 icach oon ghi-weion agers $13,436,657 
Results For Year 1932: 
Loss from operations.... $1,115,192 
Interest on bond 
ee eee $255,514 
Interest and dis- 
count received. 200,034 


——- 55,480 
Loss on sale of United 
States of America 
Treasury bonds 131,813 
$1,302,485 
Earnings from dividends 
on stocks and _ securi- 
ties owned and other 
SINE .oes wc piwieniesc 72,800 
$1,229,685 


ADD: 
Maintenance of 
buildings and 
equipment 
Depreciation 


$47,976 


158,511 206,487 1,436,171 





$12,000,485 
ADD TO EARNED SURPLUS: 
Discount on parent company’s se- 


CUPFITIES PUTCHASEA 266.600.0050 403,610 
$12, 404,095 
DEDUCT FROM EARNED SURPLUS 
Reserve for contingencies ....... $2,500,000 
Surplus and Undivided Profits, De- 
cember 31, 1932. 
Capital surplus Biss ee vei $3,388,154 
Earned surplus ....... 6,515,941 $9,904,095 





In his comment on prospects for future 
business President F. N. Hoffstot con- 
siders in detail the equipment situation on 
the railroads. His remarks are in part as 
follows: 


During 1931 and 1932 practically all railroads 
were forced to economize drastically. With a 
surplus of equipment due to the falling off of 
traffic the natural and most logical thing to do 
was to use equipment until it needed repair and 
then place it on sidetracks and draw on the 
surplus. Later, when parts were urgently needed 
for equipment in operation, these stored cars 
were stripped of accessories and parts with the 
result that there is a larger number of bad order 
cars than is generally admitted. A survey of 
the car owned by the Class 1 railroads showed 
that they owned, at the end of 1930, 2,280,221 
cars, of which 820,912 were over 20 years old. 
Of the number owned 1,060,240 were box cars 
and 381,486 of these were over 20 years old. In 
other words, 36 per cent of all the equipment 
owned by the Class 1 railroads in 1930 could be 
considered obsolete. 

Retirements of freight train equipment by the 
Class 1 roads did not reach, in 1932, the average 
for the 10-year period from 1922 to 1931. While 
the exact figures are not available, from the in- 
formation at hand it is evident that the retire- 
ments did not reach over 65,000 cars this year. 
The year 1931 was also below the average as 
only 78,671 cars were taken from service. The 
10-year average previous to 1931 was 115,500 
cars. The reduction in retirements is obviously 
accounted for by the drastic economies which 
the railroads were forced to on account of the 
depression. he present situation of the car 
equipment shows that the railroads, in the latter 
part of 1932, owned 2,237,840 cars, of which 
they reported 268,107 as being in bad order. At 
that time a surplus of 545,157 cars was reported, 
showing that 1,424,000 were in good order and 
in use on the railroads in the United States. 

Inasmuch as car shortages have occurred when 
the car surplus was from 150,000 to 175,000 
cars, — distribution. of this surplus being 
country-wide,) by subtracting this from the total 
surplus of 545,157 shows that the free surplus 
was about 400, 000 cars in 1932. From this it 
can be seen that when 1,800,000 cars are in use 
the railroads will be very close to a shortage of 
equipment. The published statistics show that 
car loadings during the past year have been 
54 per cent of the previous 8-year average. 
From this it can be readily seen, by a simple 
mathematical computation, that 1,424,000 cars 
being necessary to handle an average of only 
54 per cent of the 8 years’ total loadings, that 
1,800,000 cars would handle, at the average pro- 
portion, 69 per cent of the years’ average. 

The above is based on the assumption that 
the five hundred odd thousand cars reported in 
good order are fit for revenue loading. The rail- 
roads have found, recently, that cars stored for 
the length of time that many of these cars have 
been stored, cannot be depended upon and as 
the corrosive action is very rapid, there have 
been many surprises to some of the leading rail- 
roads as to the condition of their equipment 
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when they have found it necessary to sort out 
some gocd cars for special demand, such as for 
the coal demand this Fall when there was a 
period of cold weather. Many of the surplus 
cars referred to in the published reports have 
been stored since 1930 and many since early in 
1931. 

Replacement of obsolete equipment has been 
deferred by the carriers and the present situa 
tion is the culmination of conditions brought 
about by iniquitous regulation forced upon the 
railroads by Congress and the ruinous competi- 
tion referred to elsewhere in this report The 


problem of financing new purchases is one which 


the railroads will have to meet. Your Company, 
with others, joined in forming the Railroad 
Equipment Financing Corporation which has as 
members most of the leading railroad equipment 
manufacturers. The purpose of the Corporation 
is to furnish a medium through which, it is 
hoped, with Federal aid, railroads will be able 
to finance equipment purchases. With any worth- 
while pick up in traffic, railways (when and as 
approval is given by proper government depart 


ments) will be able to purchase equipment with- 
out waiting for earnings to improve sufficiently 
their financial conditions before making purchases. 

THE FLY IN THE OINTMENT FOR THE 
RAILROADS IS—the unfair competition of the 


Government in subsidized waterways and airways 
—unregulated motor competition, which are fur- 
nished free rights of way kept up at public 
expense. 


THE FLY IN THE OINTMENT FOR THE 
CAR MANUFACTURING INDUSTRY IS— 
the railroads manufacturing new cars, the real 
cost of which is greater than if purchased from 


car manufacturers. If the railroads were out of 
the manufacturing business they would get cars 
at lower average costs and have less money tied 


up in fixed capital investments 


OBITUARY 


Charles R. Lang, secretary of the 
National Waste Company, Chicago, died 
in that city on February 17. 


Allan R. Rea, who retired as export 
manager of Fairbanks, Morse & Com- 
pany, Chicago, in 1927, died in Hinsdale, 
Ill., on February 22. 


James H. Jowett, executive vice-presi- 
dent and a member of the board of di- 
rectors of the Ingersoll-Rand Company, 
New York, and of its affiliate company, 
the A. S. Cameron Steam Pump Works, 
died on February 16 at New York City 
after an illness of several months. Mr. 
Jowett was born 58 years ago and had 





James H. Jowett 


spent virtually his entire career with the 
Ingersoll-Rand Company. He entered its 
employ as a draftsman and rose succes- 
sively through the positions of engineer, 
salesman, manager of the New York sales 
branch office, assistant general sales man- 
ager, and general sales manager until he 
was elected a vice-president and director. 
Mr. Jowett specialized on the development 
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of rock drilling equipment. He was a 
member of the American Society of 
Mechanical Engineers, the American In- 
stitute of Mining & Metallurgical Engi- 
neers, and a number of clubs including the 
Engineers Club. 


Paul E. Carter, eastern manager of 
the General Railway Signal Company at 
New York, died on February 21 in Johns 
Hopkins Hospital, Baltimore, Md. Mr. 
Carter who was born in Detroit, Michi- 
gan, forty-seven years ago began his serv- 
ice with the General Railway Signal Com- 
pany in 1908 on his graduation from 
Rensselaer Polytechnic Institute. He 
served in the World War as Captain with 
the thirty-fifth engineers returning to the 
General Railway Signal Company at the 
end of the war. 


Equipment and 
Supplies 





LOCOMOTIVES 


THE DELAWARE, LACKAWANNA & WEsT- 
ERN has ordered on approval two 600-hp. 
oil-electric locomotives—one from the In- 
gersoll-Rand Company and the other (to 
be equipped with a McIntosh & Seymour 
Diesel engine) from the American Loco- 
motive Company. 


PASSENGER CARS 


THE Mtssourt-KansAs-TExas is inquir- 
ing for four steel lounge cars. 


THe CHESAPEAKE & Onto has placed 
an order with the Pullman Car & Manu- 
facturing Corporation for the installation 
of air-conditioning equipment in six pas- 
senger cars, including one lounge-dining 
car, two club dining cars, one salon coach 
and two dining cars. The air conditioning 
of these cars will lead to the installation 
of air-conditioning equipment in 25 Pull- 
man cars for operation in the same trains. 


IRON AND STEEL 


THe CuHicaco, BurLIncton & QuINcy 
is inquiring for 250 tons of structural 
steel for bridge repairs at Ottawa, II. 


Tue SouTHERN Paciric has ordered 230 
tons of structural steel for a bridge at 
Stockton, Cal., from the Moore Dry Dock 
Company. 


New York CentraL. — The Arthur 
McMullen Company, New York, which 
has been awarded a contract to recon- 
struct this road’s bridge No. 199 at Pough- 
keepsie, N. Y., has ordered 200 tons of steel 
for the work from the American Bridge 
Company. 


SIGNALING 


Cuicaco, Rock Istanp & Paciric.— 
Division 6 of the Interstate Commerce 
Commission has temporarily suspended the 
requirements of its automatic train-control 
orders so as to enable this company to 
discontinue the maintenance and operation 
of automatic train-control devices between 
Davenport, Ia, and Des Moines, 109.9 
miles. 


RAILWAY AGE 


Financial 





Akron, CANTON & YouNGSTOWN.— 
R. F. C. Loan.—This company has applied 
to the Reconstruction Finance Corporation 
for a loan of $325,000 to pay interest, 
taxes, and vouchers. 


BattimorE & On10.—Bond Maturity.— 
This company has declared operative its 
plan for meeting the maturity of $63,250,- 
000 of 20-year 4%4 per cent bonds due 
March 1. Holders were asked to assent 
to payment of 50 per cent in cash and 50 
per cent of 5 per cent refunding and gen- 
eral mortgage bonds, due in 1966, and more 
than 90 per cent agreed to do so. 


CanapIAN. Paciric.—Dividend Action 
Deferred—Directors have deferred until 
next month action on both common and 
preferred dividends. 


CHESAPEAKE Beacu.—R. F. C. Loan.— 
Division 4 of the Interstate Commerce 
Commission on February 18 approved a 
loan of $425,000 to this company from 
the Reconstruction Finance Corporation to 
aid it in financing the construction of an 
extension of its line by ferry service across 
Chesapeake Bay from Chesapeake Beach, 
Md., to Hudson. The company originally 
asked for $900,000 but later reduced its 
application. Commissioner Mahaffie dis- 
sented. 


Cuicaco GREAT WESTERN.—Bonds.—The 
Interstate Commerce Commission has au- 
thorized this company to issue $2,100,000 
of first mortgage, 50-year 4 per cent bonds 
to be pledged with the Railroad Credit 
Corporation as collateral security for a 
note. 


DELAWARE, LACKAWANNA & WESTERN. 
—Bonds.—The Interstate Commerce Com- 
mission has authorized this company to 
pledge with the Railroad Credit Corpora- 
tion as security for a loan of $1,000,000 the 
following bonds: $1,193,000, Oswego & 
Syracuse, 5 per cent, first mortgage, series 
A; $443,000, Valley R. R., 5 per cent first 
and refunding series A; and $207,000, 
Greene R. R., 5 per cent first and refund- 
ing, series A. 


Gur, Mosite & NortTHERN—R. F. C. 
Loan.—This company has applied to the 
Reconstruction Finance Corporation for a 
loan of $500,000 to meet various outstand- 
ing obligations. 


MINNEAPOLIS, St. Paut & Sautt STE. 
Marie.—R, F. C. Loan.—Division 4 of the 
Interstate Commerce Commission has ap- 
proved this company’s application for an 
extension for a further term of two years 
of its one-year loans from the Reconstruc- 
tion Finance Corporation aggregating $1,- 
814,000 now outstanding in the amount of 
$1,499,461. 


MINNESOTA WESTERN.—Stock.—Pursu- 
ant to a decree of foreclosure of the fed- 
eral court the property formerly operated 
by the Minnesota Western R. R. was sold 
to the Pence Automobile Company on 
August 22, 1932, for the upset price of 
$100,000. The new company, the Minne- 
sota Western Ry., is now authorized by 


February 25, 1933 


the Interstate Commerce Commission to 
issue $100,000 of common stock to be de- 
livered to the Automobile Company in full 
payment for the property. 


Missourt Pactric.—R. F. C. Loan— 
This company has applied to the Recon- 
struction Finance Corporation for an ad- 
ditional loan of $3,921,191 and also for 
$1,300,000 for which it recently applied 
but which has not yet been authorized, to 
meet requirements for interest, principal 
of maturing bonds, equipment trust certif- 
icates, and taxes. On the latest appli- 
cation for $4,300,000 the commissi. ap- 
proved a loan of $3,800,000 in January 
and the corporation authorized $3,000,000 
of the amount to meet interest require- 
ments on February 1. 


St. Louis-San Francisco. — Abandon- 
ment.—The receivers have applied to the 
Interstate Commerce Commission for au- 
thority to abandon the operation of the 
Stanley branch, from Olathe, Kan., to 
Stanley, 8.4 miles. 


St. Louts-SAn Francisco.—Foreclosure. 
—Holders of prior lien bonds of the 
St. Louis-San Francisco have filed notice 
in the federal district court of St. Louis 
of intention to institute foreclosure suit 
against the railroad. The notice, which 
was filed by attorneys representing the 
Central Hanover Bank & Trust Company, 
New York, and Daniel K. Catlin of 
St. Louis, alleges that the railroad has 
defaulted in its interest and, inasmuch as 
the railroad property is now in the pos- 
session of the court through its receivers, 
asks leave to file a bill of complaint for 
enforcement of their rights. 


St. Louis SouTHWESTERN.—R. F. C. 
Loan.—Division 4 of the Interstate Com- 
merce Commission on February 16 ap- 
proved an additional loan of $832,550 from 
the Reconstruction Finance Corporation, 
to be used in payment of obligations 
maturing from February to June. 


San Disco & Arizona EASTERN.—Ac- 
quisition of San Diego & Arizona— 
Effective February 1, all the properties of 
the San Diego & Arizona were transferred 
to the San Diego & Arizona Eastern, 
which will continue their operation. 


Santa Fe NortHwestern.—R. F. C. 
Loan.—This company has applied to the 
Reconstruction Finance Corporation for a 
loan of $228,000. 


SAVANNAH & STATESBORO.—Abandon- 
ment.—The receiver has been authorize! 
by the Interstate Commerce Commission 
to abandon as to interstate and foreign 
commerce this entire 35-mile line between 
Cuyler, Ga., and Statesboro. 


SEABOARD Air Line.—Abandonment.— 
The receivers of the Raleigh & Charleston 
have been authorized by the Interstate Com- 
merce Commission to abandon that part of 
the company’s line from Lumberton, N. C., 
to a point near Lakeview, S. C., 22.7 miles. 


SouTHERN Paciric.—R. F. C. Loan— 
This company has applied to the Recon- 
struction Finance Corporation for a “work 
loan” of $1,200,000 for the construction 
of a passenger station at Houston, Tex. 
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What Do REVERSE GEARS 

















COST “PER YEAR” ? 


“Cost-per-year” is one very important yard stick to use 
in judging a power reverse gear. Franklin Type ““E” Power 
Reverse Gear, the first of its kind, has a ten year record of 
low maintenance. 

Not only does the quick-acting Franklin Type “E” Power 
Reverse Gear make it easy to obtain and keep the desired 
cut-off but it does so at a minimum of expense. 

By elimination of the cross-head much repair experise is 
automatically avoided. 

Packing—another large item of repairs is kept at a mini- 
mum by the self-inspection feature that makes it possible to 
determine the condition of the packing without disassembly 
of the gear. 

A small number of wearing parts and unique features of 
design keep maintenance at a mimimum, resulting in a low 
yearly cost for this gear. 

Franklin Type “E” Power Reverse Gears are 
designed for accurate contro! of modern power 


at a minimum of expense. Specify them. 


THE FRANKLIN 
SLEEVE JOINT 
Uses flat gaskets—the 
cheapest to buy when 
replacement is ne- 
cessary. 





FRANKLIN RAILWAY SUPPLY COMPANY inc. 


NEW YORK 


CHICAGO MONTREAL 
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SOUTHERN Pactric.—Abandonment of 
Peninsular Ry.—The Interstate Commerce 
Commission has authorized the Peninsular 
Ry. to abandon (1) a 6.8-mile line from 
San Jose, Calif., to Monta Vista, (2) a 
7-mile line from Meridian to Congress 
Springs, and (3) a 5.5-mile line from 
Saratoga to Rinconada station (Los 
Gatos), and to abandon operation of 13.1 
miles between Congress Junction and 
Mayfield. 


TALLULAH FALLs.—A bandonment.—This 
company has applied to the Interstate 
Commerce Commission for authority to 
abandon its entire line from Cornelia, Ga., 
to Franklin, N. C., 57.1 miles. 


Trinity VaLtteEyY & NortTHEerRN.—Aban- 
donment.—The Interstate Commerce Com- 
mission has authorized this company to 
abandon, as to interstate and foreign com- 
merce, its 5.2-mile line extending from 
Dayton, Tex., to Fullerton. 


Vicksburs Brince & TERMINAL Com- 
PANY.—R. F. C. Loan.—Division 4 of the 
Interstate Commerce Commission on 
February 18 denied approval of this com- 
pany’s application for a loan of $4,000,000 
from the Reconstruction Finance Corpora- 
tion on the ground that it is not now 
eligible to obtain a loan as a railroad en- 
gaged in interstate commerce and does not 
intend to take steps to qualify it as such 
unless and until the loan is granted. At 
the same time the commissioners denied 
the company’s application for a certificate 
authorizing its operation as a railroad 
under a plan by which the Yazoo & Miss- 
issippi Valley, which now operates over 
its property under lease, would operate as 
agent instead. The report said it was ad- 
mitted that the moving consideration in 
the plan was that it might be placed in a 
position to secure a loan but that the 
common carrier status would be, in any 
event, merely a technical one. 


Tentative Valuation Reports 


The Interstate Commerce Commission, 
Division 1, has issued tentative valuation 
reports stating the final value for rate- 
making purposes of the property owned 
and used for common-carrier purposes as 
of the respective valuation dates as fol- 
lows: 


$970,000 1927 
740,000 1927 
1,700,000 1927 
730,000 1928 
880,000 1927 
230,000 1927 


Average Prices of Stocks and of 
Bonds 
Last Last 


Feb. 21 week year 
Average price of 20 repre- 
sentative railway stocks.. 24.07 25.43 31.59 
Average price of 20 repre- 
sentative railway bonds.. 54.81 57.18 69.46 


Dividends Declared 


Bangor & Aroostook.—Common, 50c, quarterly; 
preferred, $1.75, quarterly, both payable April 
to holders of record February 28. 

Canadian Pacific.—Preferred, $2.00, semi-annu- 
ally. The Directors deferred consideration of 
preferred dividend until the March meeting. 

Chesapeake & Ohio.—Common, 62%c, quarterly, 
payable April 1 to holders of record March 8; 
Preferred, $3.25, semi-annually, payable July 1 
to holders of record June 8. 

Chestnut Hill.—75c, quarterly, payable March 
4 to holders of record February: 20. 

Vicksburg, Shreveport & Pacific-—Preferred 
2% per cent, semi-annually; Common, 2% per 
cent, semi-annually, both payable April 1 to 
holders of record March 10. 


Patapsco & Back Rivers. ; ; vi 
Alameda Belt Line 
Trona 


RAILWAY AGE 


Railway 
Officers 





EXECUTIVE 


George D. Brooke, vice-president and 
general manager of the Chesapeake & 
Ohio, with headquarters at Richmond, Va., 
has relinquished the position of general 
manager and has been elected also vice- 
president of the New York, Chicago & 
St. Louis (the Nickel Plate). F. M. 
Whitaker, vice-president in charge of 
traffic of the Chesapeake & Ohio, has 
been elected also vice-president of the 
Nickel Plate, with headquarters as before 
at Cleveland. F. D. Groff, chief clerk 
on the C. & O., has been appointed assist- 
ant to the president of the C. & O., the 
Nickel Plate and the Pere Marquette. 


Barret Conway, assistant secretary and 
assistant treasurer of the Chicago & North 
Western, has been elected vice-president 
and secretary, with headquarters as before 
at Chicago, to succeed John D. Caldwell, 
whose death was reported in the Railway 





Barret Conway 


Age of February 11. Mr. Conway has 
been with the North Western for 33 years. 
He was born on November 14, 1878, at 
St. Louis, Mo., and attended Westminster 
College at Fulton, Mo., entering railway 
service in 1900 in the office of the general 
superintendent of the Chicago & Alton at 
Chicago. After six months with this com- 
pany Mr. Conway went with the North 
Western as a stenographer in the office of 
the general manager at Chicago. Two 
years later he was transferred to the 
president’s office and in 1910 he was made 
assistant secretary. He remained in the 
latter capacity until 1928, when he was 
elected also assistant treasurer. There- 
after he served as assistant secretary and 
assistant treasurer until his recent appoint- 
ment. 


Samuel H. Cady, general solicitor of 
the Chicago & North Western, has been 
elected vice-president and general counsel, 
with headquarters as before at Chicago, to 
succeed Ray N. Van Doren, who died 
on January 12, as noted in the Railway 
Age of January 21. Mr. Cady has been 
connected with the legal department of the 
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North Western for 12 years. He was 
born on February 4, 1870, at Excelsior, 
Wis., and received his LL.B. degree from 
the University of Wisconsin in 1897. From 
that year until 1921, Mr. Cady engaged in 
the practice of law as a member of the 
firm of Cady, Strehlow & Kaftan at Green 





Samuel H. Cad 


Bay. In the latter year he was appointed 
Wisconsin attorney for the North Western, 
with headquarters at Milwaukee, Wis., and 
in 1924, he became assistant general solic- 
itor, with headquarters at Chicago. In 
June, 1925, Mr. Cady was promoted to 
general solicitor, which position he con- 
tinued to hold until his recent appointment. 


Harry W. Dorigan, who was recently 
appointed assistant to vice-president of the 
New York, New Haven & Hartford, as 
announced in the Railway Age of February 
11, page 225, was born at Taunton, Mass., 
on November 23, 1895. Mr. Dorigan en- 
tered railroad service with the New Haven 
immediately after graduation from high 
school. He commenced his career as a 
clerk in the auditor of dishursements’ 





Harry W. Dorigan 


office at New Haven, Conn. Subsequently 
he was transferred to the operating de- 
partment, working in the office of the 
superintendent of the Old Colony division 
at Taunton, Mass., and later in the general 
superintendent’s office at Boston. In 1916, 
he returned to the auditor of disburse- 
ments’ office at New Haven. Following 
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§10.00 
Worth of FUEL 
Was Lost 


There are places where the only way to save money is to spend it. 


The locomotive Arch is one such instance. Over-enthusiastic efforts at economy that 
clip the last course from the Arch mean that for every $1.00 thus saved, $10.00 is auto- 
matically added to the fuel bill. 


The fuel economy of the locomotive Arch was thoroughly established 20 years ago. In 
these days when every dollar of expense is under fire, equip the Arch to save every 


dollar of fuel money. 
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18 months overseas war service he re- 
turned in 1919 to special accounting work 
in the auditor of disbursements’ office. In 
1921 he was promoted to division ac- 
countant of the New London division, and 
in 1923 he was transferred as division ac- 
countant at Providence, R. I. In 1925 he 
returned to New Haven in the office of 
the comptroller, working as special ac- 
countant, statistical accountant, and then 
as assistant to comptroller, the position he 
held until his recent promotion. 


FINANCIAL, LEGAL AND 
ACCOUNTING 


R. G. Eberly, assistant treasurer of the 
New York, Chicago & St. Louis, has been 
promoted to treasurer, with headquarters 
as before at Cleveland, Ohio, succeeding 


L. B. Williams. 


W. G. Van De Water, secretary and 
treasurer of the Delaware, Lackawanna & 
Western retired on February 21, and 
J. G. Enderlin, assistant secretary and 
assistant treasurer has been elected to Mr. 
Van De Water’s former position. 


William F. White, assistant to the 
general auditor of the Chicago & North 
Western, has been promoted to assistant 
secretary and assistant treasurer, with head- 
quarters as before at Chicago, succeeding 
Barret Conway, who has been elected 
vice-president and secretary. H. H. Small, 
chief clerk in the office of the vice-presi- 
dent and secretary, has been appointed to 
the newly-created position of assistant 
treasurer, with headquarters also at Chi- 
cago. 


OPERATING 


A. T. Lowmaster, general superintend- 
ent of transportation of the Chesapeake & 
Ohio, with headquarters at Richmond, Va., 
has been promoted to general manager, 
succeeding George D. Brooke, vice- 
president and general manager, who re- 
tains the title of vice-president. 


W. C. Baisinger, who has been ap- 
pointed superintendent of the Oklahoma 
division of the Atchison, Topeka & Santa 





W. C. Baisinger 


Fe, with headquarters at Arkansas City, 
Kan., as noted in the. Railway Age of 
February 4, has spent most of his service 
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in the engineering department of this road. 
He was born on November 8, 1885, at 
Eaton, Ind., and graduated from the col- 
lege of engineering of Purdue University, 
Lafayette, Ind. He first entered the serv- 
ice of the Santa Fe in 1907, as a masonry 
inspector at Galesburg, Ill, and after 
serving in various positions in the engi- 
neering department, was appointed division 
engineer of the Southern Kansas division 
at Chanute, Kan., in March, 1913. Two 
years later he was transferred to the 
Missouri division at Marceline, Mo., and 
in March, 1917, he was sent to Chicago 
as assistant engineer. In November of the 
same year Mr. Baisinger was promoted 
to office engineer at Chicago, being ap- 
pointed roadmaster on the Eastern divi- 
sion at Ottawa Jct., Kan., two years later. 
From November, 1922, until April, 1923, 
he served as district engineer of the East- 
ern district ofthe Eastern lines, with 
headquarters at Topeka, Kan., and on the 
latter date he was transferred to the op- 
erating department as assistant superin- 
tendent of the Oklahoma division, at 
Arkansas City. Mr. Baisinger retained 
the latter position until his recent pro- 
motion to superintendent, effective Febru- 
ary 1. 


TRAFFIC 


L. P. Harrell, chief clerk to the coal 
traffic manager of the Norfolk & Western, 
has been appointed assistant manager of 
the coal department, effective March 1. 


W. Jj. Gillerlain, traveling passenger 
agent for the Norfolk & Western, at Chi- 
cago, has been appointed to the newly- 
created position of western passenger agent 
with the same headquarters. 


V. H. Richardson, assistant general 
passenger agent of the Southern Pacific 
of Mexico, has been appointed freight 
claim agent, with headquarters as before 
at Guadalajara, Jalisco, succeeding A. T. 
Davis. 


John C. Pollock, city passenger agent 
for the Union Pacific, with headquarters 
at Chicago, has been appointed manager 
of the Chicago & North Western-Union 
Pacific department of tours, with the same 
headquarters. 


R. B. Williamson has been appointed 
district manager of a new coal bureau 
which the Norfolk & Western has opened 
at Boston, Mass. George O. Ellstrom 
has been appointed district manager of 
that railroad’s coal bureau at Winston- 
Salem, N. C., Mr. Williamson’s former 
position. 


R. M. Paisley, general freight and pas- 
senger agent of the Pittsburgh & West 
Virginia, has been appointed to the newly- 
created position of traffic manager in 
charge of rates and revisions, with head- 
quarters as before at Pittsburgh, Pa. 
R. W. Bramwell, general eastern agent, 
with headquarters at New York, has been 
appointed to the newly-created position of 
trafic manager in charge of solicitation, 
with headquarters at Pittsburgh. In these 
positions, Mr. Paisley and Mr. Bramwell 
will assume the duties formerly handled 
by J. C. Gross, assistant general traffic 
manager, deceased. 
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ENGINEERING AND 
SIGNALING 


T. H. Strate, engineer of track eleva- 
tion of the Chicago, Milwaukee, St. Paul 
& Pacific, has been appointed division engi- 
neer of the Chicago Terminal and Terre 
Haute divisions, with headquarters as 
before at Chicago, and the position of 
engineer of track elevation has _ been 
abolished. H. Wuerth, division engineer 
of the Chicago Terminal division, has 
been transferred to the Iowa & Dakota 
division, with headquarters at Mason City, 
Iowa, where he succeeds M. A. Bost, 
who has been assigned to other duties. 
E. H. Pfafflin, division engineer of the 
Terre Haute division, with headquarters 
at Terre Haute, Ind., has also been as- 
signed to other duties. E. H. Johnson, 
division engineer of the Iowa & Southern 
Minnesota division, with headquarters at 
Austin, Minn., has been transferred to the 
Dubuque & Illinois and the Kansas City 
divisions, with headquarters ‘at: Savanna, 
Ill., where he succeeds R. A. Whiteford, 
who has been assigned to other duties. 
The position of division engineer at Austin 
has been abolished and A. Daniels, divi- 
sion engineer of the Twin City Terminal 
and River divisions, with headquarters at 
Minneapolis, Minn., now has jurisdiction 
also over the Iowa & Southern Minnesota 
division. W. H. Vosburg, division engi- 
neer of the La Crosse division, with head- 
quarters at La Crosse, Wis., has had his 
jurisdiction extended to include the River 
division. 


OBITUARY 


J. C. Gross, assistant general traffic 
manager of the Pittsburgh & West Vir- 
ginia, with headquarters at Pittsburgh, Pa., 
died suddenly on January 27. 


Albert J. Simmons, eastern passenger 
agent of the Lehigh Valley, died on Febru- 
ary 23, at his home in New York. Mr. 
Simmons had been ill for about two years. 


T. M. Collins, supervisor of land ap- 
praisals of the Bessemer & Lake Erie, the 
Duluth, Missabe & Northern, the Elgin, 
Joliet & Eastern, and the Union Railroad 
Company, died at Pittsburgh, Pa., on 
February 3. 


Peter M. Newman, president of the 
Susquehanna & New York, the Tionesta 
Valley and the Clarion River, died at Wil- 
liamsport, Pa., on February 15, at the age 
of 71 years. 


Sidney F. Andrews, assistant director 
general of the United States Railroad Ad- 
ministration, and formerly assistant ger- 
eral solicitor of the Illinois Central, died 
at Washington on February 16. 


A WELL DRILLED by the Chesapeake & 
Ohio in Huntington, W. Va., for fuel sup- 
ply for its shops is estimated to have a 
capacity of 850,000 cu. ft. of gas daily. The 
production of this well, together with that 
of another well previously drilled, will be 
sufficient to meet the shops’ fuel needs. 
The first .well produces about 1,500,000 ft. 
of gas daily. 











